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S el ence speaks loud in space. The “beeps” of the satellites rival Emerson’s 


“embattled farmers,” whose shots were “heard round the world.” 


Science speaks louder in the kitchen, the hospital, the office, the factory, the 
classroom, and on the highways of land and air. 


Students today need to hear and understand both the sound of the future 
and of the present. They need to know how the scientist works, how men 
set out to find answers, how men of science cooperate with each other to 
solve some of our problems. 


But, you say, all students do not have comparable abilities to absorb. Some 
have never been made aware of how much science they need to live intelli- 
gently today. Others lack the conceptual knowledge and the vocabulary to 
understand. 


True. This is our problem. All must know enough to respect the inquiring 
mind, support required research, apply the ways of science to their own 
problems. And some must make science their career. 

To reach all means teaching in different ways. The group which moves ahead 
on its own needs one approach; the less independent, the slower paced need 
motivation and guidance. For the first group the learning materials must be 
piled high with content, challenge, and “plus” work; for the second group the 
materials must be accurate, complete, but less extensive, more illustrated, and 
less complex. 

Harcourt, Brace is committed to teaching in different ways with different 
materials. One part of our science program is directed to the college bound 
“science prone’ —in Science for Better Living, grades 7, 8, and 9; Exploring 
Biology, Your Health and Safety, and a chemistry and physics book presently 
under way. The other part is directed toward the “science shy’—in Science 
for Better Living, grades 7, 8, and 9; Your Biology, The Physical World. And 
to accompany them are general science filmstrips, a handbook for the inde- 
pendent student, and teachers’ manuals and methods books that make the 
teaching of science to all students a rewarding experience. 


Harcourt, Brace and Company 


New York 17 


Chicago I 
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The question mark symbolizes man’s in- 
quiring spirit. And nowhere is this spirit 
cultivated with more enthusiasm than at 
Bell Telephone Laboratories where, through 
vigorous research and development, it con- 
stantly works to improve electrical commu- 
nications and also to help national defense 
in essential military programs. 


More than 3000 professional scientists and 
engineers at Bell Telephone Laboratories 
are exploring, inventing and developing in 
many fields: chemistry, mathematics and 
physics, metallurgy, mechanical engineer- 
ing, electronics and others. You see the suc- 
cessful results achieved by this organization 
of inquisitive and highly trained minds in 
the nationwide telephone system serving you. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS 
RESEARCH AND DEVELOPMENT 


April 1958 


Dr. Walter Brown, physics graduate of Duke and Har- 
vard Universities, bombards crystalline solids with one- 
million-volt electrons to study the nature of simple 
defects in crystals. Objective: new knowledge which 
may help improve transistors and other solid state 
devices to improve telephone and military systems. 


Peter Sandsmark, from Polytechnic Institute of 
Brooklyn, and his fellow electrical engineers develop 
a new microwave radio relay system able to transmit 
three times as much information as any existing system. 
Objective: more and better coast-to-coast transmission 
for telephone conversations and network television. 


Bill Whidden, from Polytechnic Institute of Brooklyn, 
and George Porter, from Georgetown College, study 
new experimental telephone instruments designed to 
explore customer interest and demand. Objective: to 
make future telephones more convenient and useful. 
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INDIVIDUAL POWER 
CONTROL AT EVERY SCHOOL 
LABORATORY STATION 


Compact Lab-Volt power packages supply every laboratory 
need for electrical power—bring independent 

voltage control to every student station. 

Permanently installed wherever A.C. and D.C. outlets are 
needed, Lab-Volts save you time and trouble. 

There’s nothing to set up, take down or put away— 

no patch cords to fuss with. 

Flexible, too! Install one or one hundred, one 

at a time or all at once. Lab-Volts meet 

both expanding needs and budget limitations. 

Lab-Volt models fit existing furniture —— are ideal, too, 
for new installations. Tell us manufacturer of your 
present laboratory furniture or the furniture your school 
plans to buy. You'll learn how Lab-Volt can solve your 
power problem. Use the coupon below for your request. 


Underwriters’ Laboratory approved. 


Gentlemen: We are interested in Lab-Volt. Please send information, literature. 
To guide you, | have checked the following: 


C) We'll install in existing furniture 


We're installing new furniture 


Make, type laboratory furniture 


Illustrated: 
Model #185, 

side rail installation. 
Table top models, too. 


Remarks 

Scheel _ ENGINEERING COMPANY, 
Address MARCY STREET 
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SEMI-MICRO 
APPARATUS 


Wilkens-Anderson has earned its place as specialist 
in Apparatus for Semi-Micro chemistry . . . through 
the years authors have looked to us for the pieces 
which made their Semi-Micro text books and manuals 
so successful and easy to use! Seven text books now 
show WACO S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 


According to 

SEMI-MICRO LABORATORY EXERCISES 
In High School Chemistry, by Fred T. Weisbruch. 
Holds complete set of student reagents in WACO 
Reagent Bottles, in rows. Made of hard maple and 
birch, a permanent piece used many years. Size 
12x 10%x1% inches. Without bottles, $3.25 each 
. .. in dozen lots $2.95 each. Specify Cat. No. 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi-Micro 
Qualitative and Organic Chemistry. WACO 
Monel Spatulas are nicely balanced, perma- 
nent pieces. Glassware breakage is reduced, 
as scratching is eliminated. 

No. ST-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!” 


WRITE TODAY FOR 2 
FREE BROCHURES... 
* Complete Catalog WACO 
Semi-Micro Apparatus, 

Vol. ST-1. 
¢ Listing of S-M Apparatus 
note according to SEMI-MICRO 
LABORATORY EXER- 
CISES In High School Chemistry 

Fred T. Weisbruch. 


LABORATORY SUPPLIES AND CHEMICALS 


45325 W. DIVISION ST., CHICAGO 51, ILLINOIS 
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THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association monthly except 
January, June, July, and August. Editorial and 
executive offices, 1201 Sixteenth Street, N. W., Wash- 
ington 6, D. C. Of the membership dues (see listing 
below), $3 is for the Journal subscription. Single 
copies, 50¢. Copyright, 1958 by the National Sci- 
ence Teachers Association. Entered as second-class 
matter at the Post Office at Washington, D. C., under 
the Act of March 3, 1879. Acceptance for mailing 
at special rate of postage provided for in the Act 
of February 28, 1925, embodied in paragraph (d), 
Section 34.40 P. L. & R. of 1948. Printing and 
typography by Judd & Detweiler, Inc., Washington, 
D. C. 


OFFICERS OF THE ASSOCIATION 


Glenn O. Blough, President, University of Maryland, College 
Park, Maryland 

Herbert A. Smith, President-elect, University of Kansas, Law- 
rence, Kansas 

John S$. Richardson, Retiring President, The Ohio State Univer- 
sity, Columbus, Ohio 

H. M. Louderback, Secretary, Lewis and Clark High School, 
Spokane, Washington 

Robert T. Lagemann, Treasurer, Vanderbilt University, Nash- 
ville, Tennessee 

Robert H. Carleton, Executive Secretary, 1201 16 Street, N. W., 
Washington 6, D. C. 


MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
calendar year. 


Regular Membership .............. $ 6.00 
Sustaining Membership* ........... 10.00 
Student (college and university) 

Life Membership* ................ 175.00 


Payable in ten annual installments; 
$150.00 if paid in three years or 
less. 
Library Subscription* .............. 8.00 


* Includes the Elementary School Science Bulletin and Tomorrow’s 
Scientists. 


Coming 


in The Science Teacher 


®@ Rockets and Satellites in the IGY 

@ Separating Complex Substances by Chromatog- 
raphy 

@ Points and Counterpoint in Teaching Science 

@ The 1958 Science Achievement Awards for Stu- 
dents 
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THIS MONTH’S COVER is a photograph submitted 
with one of the winning entries in the 1958 STAR 
(Science Teacher Achievement Recognition) awards 
program. The entry, which won a $250 award, was 
submitted by Howard E. Norris of The Loomis School, 
Windsor, Connecticut. The title of the entry is “Plan- 
ning and Operation of the Pre-College Science Center 


at The Loomis School.” In this photograph Richard 
Sagebeer, left, a summer research assistant at United 
Aircraft Corporation, looks on while Richard Pollay of 
the Pre-College Science Center uses a subsonic model 
wind tunnel in working out a research problem. 

Mr. Norris’ entry was one of 58 cash award win- 
ners in the 1958 program. A list of these winners as 
well as a report on and evaluation of this year’s STAR 
‘begins on page 146 of this issue of TST. 

As was also the case with last year’s STAR pro- 
gram, STAR ‘58 was conducted by the National Sci- 
ence Teachers Association under a grant from the 
National Cancer Institute of the U.S. Public Health 
Service. As originally announced last fall, plans for 
STAR ‘58, under a considerably expanded grant from 
NCI, called for $6750 in cash awards to 50 science 
teachers, including $50 awards to each of 35 teach- 
ers. However, because of the quality of the entries, 
the judges finally decided to increase the number of 
$50 awards to 43. 


PHASE FILMS 


The Phase Films are mature single-purpose films 
presenting the most significant microbiological 
phenomena disclosed in living organisms by the 
Nobel winning Phase-Contrast method. 
Photography of living organisms NOT ANI- 
MATION. 


Write for titles, descriptive folders or previews 
ARTHUR T. BRICE 


Phase Films Sonoma, California 


AMERICAN COLLEGE 
BUREAU 


28 E. Jackson Bivd., Chicago 4, Ill. 


Teachers in the different fields of 


Science have rare opportunities 
through our office for positions in 
colleges and universities. As you 
know, they are asking for those who 
are exceptionally well trained in each 


of the different fields of Science. 


OUR SERVICE IS NATION-WIDE. 


April 1958 


SERVING SCHOOLS 


at Low Cost 


Year after year, TESTA Microscopes are 
winning more and more new friends. Now 
used in over 12,000 schools. Approved by 
leading Boards of Education. They're 
AMERICAN-MADE, your assurance of 
uniform quality and ability to withstand 


classroom use. Quality guaranteed. 


Quantity discounts to schools. Instruction 
manvols furnished. All are standard, lab- 
oratory size instruments with large, pro- 
fessional inclining stands, precise, inter- 
changeable ochr ti 

lamps and other accessories available. 


Illustrated — 

Model F — 100 to 700X, 
Parfocal triple nosepiece. 
Condenser stage with iris 

diaphragm. Achromatic 
objectives. Coarse and fine 

adjustment. 


Write for literature to Dept. ST 


; __/ MANUFACTURING CO. 
10122 E. Rush St., El Monte, California 


Four models, priced from $37.85 to $99.50. 


optics. Substage 
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Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models 
usually offered for student use. For example, both 
fine and coarse focusing are provided — not 
merely a single focusing control; an iris diaphragm 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system 
for optimum illumination. 

The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model 
MUS comes complete with triple revolving nose- 
piece and three objectives: 5X, 10X, 40X; choice 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


only ‘74 


In quantities of 
25 or more 


$66.60 


UNITRON STUDENT MICROSCOPE, MUS 


The UNITRON Student Auto-lilumination Micro- 
scope, Model MSA, employs a newly designed 
stand in which all components and controls are 
within easy reach. The inclined eyepiece tube 
allows comfortable posture and may be turned in 
any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 


Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


In quantities of 
25 or more. $94.16 only 
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UNITRON DISSECTING ADS UNITRON PHASE MPEA 


Heavy base, micrometric 
rack and pinion focusing, arm 
rests, mirror and background 
plate, large glass stage 
plate, Steinheil magnifiers. 


ADS: for 10X, 20X 


$3250 


ADSA: for 5X, 10X, 20X 


$3650 


A wide field, binocular, 
3-D dissecting model. 
Diopter and interpupillary 
adjustments. Removable 
glass stage plate. One set 
of eyepieces for 10X, 20X 


The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 
tives: 4X, P10OX, P40X. Eye- 
pieces: 8X, 15X. Con- 
denser and phase dia- 
phragm. Write for a reprint 
of Professor Corrington's 
article on this remarkable 
instrument. 


Duplicates the perform- 
ance of costly apparatus. 
Fits any standard micro- 
scope. Mounting brackets 
adjust for your camera. 
Viewing telescope allows 


or 30X included; others 
available at extra cost. 


focusing and selection of 
field while the camera is 
in position. 


Model ACA... 


Model MSL..... 
(f.0.b. Boston) 


UNITRON LABORATORY MLEB 


ACCEPT A FREE 10 DAY TRIAL 


Uses the same large, 
heavy stand as our re- 
search models. Three ob- 
jectives: 4X, 10X, 40X; three 
eyepieces: 5X, 10X, 15X. 
Coarse and fine focusing. 
Condenser and iris dia- 
phragm. Filter holder and 
filter. Mechanical stage 
available. 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America's 
leading universities, schools, and industrial laboratories. 


THIS COMPLETE CATALOG ON UNITRON 
MICROSCOPES IS YOURS FOR THE ASKING! 


Gives complete information on the UNITRON Models 
described above as well as on many others for all types 
of microscopy. You will find this informative publication 
a valuable addition to your files. 


UNITRON 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC CO. 


204-206 Milk Street * Boston 9, Mass. 


Please send me your complete catalog on 
UNITRON Microscopes. 


QUANTITY DISCOUNTS 
AVAILABLE ON ALL MODELS 


Prices include wooden cabinet, plastic dustcover, and 
free delivery to your school unless otherwise noted. 


| Name and Title 
School or College 
Address 


City State j 
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RIDER BASIC TEXTS FOR MORE 
EFFECTIVE INSTRUCTION OF 
ELECTRICITY—ELECTRONICS —TV 


“BASIC ELECTRICITY” “BASIC ELECTRONICS’’ 


by Van Valkenburgh, Nooger, & Neville, Inc. 


THE FABULOUS “PICTURE BOOK” COURSES 
DERIVED FROM THE NAVY’S TRAINING PROGRAM! 


This is the fabulous ‘““Common-Core”’ training 
course so successfully used by the United States 
Navy! Over 25,000 Navy trainees have already 
mastered the basics of electricity and electronics 
this new “learn by pictures” way and now, for 
the first time, this same material is available to 
civilian schools! Over 1,700 big “show-how” 
drawings make every phase picture clear—these 
illustrations actually make up more than half 
the entire course! 


Here’s how these picture courses work: every 
page covers one complete idea, and there’s at 
least one big drawing on that same page to illus- 
trate and explain the topic covered. ‘‘Demon- 
strations”, plus review pages at the end of every 
section, highlight the important points just 
covered. Written in clear, everyday English, 
they present basic electricity and electronics as 
they’ve never been presented before! 


Vols. 1 and 2 of “Basic Electricity” cover DC 
components and circuits; Volumes 3 and 4 cover 
AC components and circuits; Volume 5 covers 
AC and DC motors and machinery. 


Volume 1 of “Basic Electronics” covers Diodes 
& Power Supplies; Vols. 2 and 3 cover Ampli- 
fiers & Oscillators; Vols. 4 and 5 cover Trans- 
mitters & Receivers. 


Parer Epitrilon—S volumes. Total cost for either the 5- 
vol. “Basic Electricity” or 5-vol. “Basic Electronics” 
series $10.00. CrtotH Epition—all § volumes bound in 
a single volume. “Basic Electricity” .. . “Basic Elec- 
tronics.” $11.50 each. 

—and now a new course in 

BASIC TELEVISION by Dr. Alexander Schure 

A 5-volume “picture-book” course teaching the elemen- 
tary principles and practices of black and white television 
easily, quickly and understandably. Every page covers one 
complete idea, and there’s at least one big illustration on 
that same page to explain it. Each volume covers a spe- 
cific number of sections in the receiver. The presentation 
is like a spiral—first an overall view of the whole, and 
then a detailed explanation of each part; perfect for maxi- 
mum understanding. 

#198 soft cover, 5 vols., 6 x 9”, per set $10.00 
#198-H cloth bound, all 5 vols. in one binding, $11.50 


ORDER YOUR REVIEW COPIES TODAY! 
School Discounts Apply 


JOHN F-RIDER PUBLISHER, Inc. 


~~ 116 West 14th St., New York 11, N. Y. 


Herbert Zim gave some interesting facts and some 
challenging statements in his fine article, ‘Where is the 
Science in Science Education?” in the February issue 
of TST. But I wish to take issue with him on one of 
his statements: “Another look discloses an equal or 
greater amount of conservation education. It, too, is 
essential in these times—but it is not science.”’ (Italics 
mine. ) 

It is a shock to me that one who showed such good 
reasoning and apparent scientific background in the rest 
of his article could show so little in this statement. 
Good conservation education includes background in 
botany, biology, and many other related fields. Surely 
Mr. Zim would not try to make us believe that con- 
servation of wildlife, and all our natural resources, is 
not science! 

Our teaching of science can only be of value to stu- 
dents as it helps them now and prepares them for the 
future. If we can teach them that the chemistry, 
physics, and biology they are now learning can be used 
to help them conserve that which is necessary to their 
welfare and livelihood, then we have achieved in science 
education. 

I teach seventh- and eighth-grade science and 
biology. I intend sincerely to strive to teach my stu- 
dents to meet an increasingly complex technological 
world; but in doing so, I also intend to teach them 
to use their scientific knowledge to conserve the natural 
resources of their world which so much of our modern 
scientific advance may destroy. 


J. L. PERSHALL 
Lacrosse, Washington, Public Schools 


The editorial, “Scrutiny, Castigation, and Construc- 
tive Support (December 1957 TST), is most 
opportune to our need. We do appreciate NSTA’s en- 
deavors on our behalf. And Dr. Glenn Blough’s 
article, “Children, Put Away Your Sputniks” (Decem- 
ber 1957 TST), is so timely and true! 

ISABEL Roy 
Durham, New Hampshire 


I certainly wish to continue receiving the Elementary 
School Science Bulletin. Too bad a fund could not be 
established whereby it would be possible to send this 
little gem to every elementary school teacher in the 
nation. 

HAROLD S. ANDERSON 

Head of Education 

Southern State Teachers College 
Springfield, South Dakota 
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MORE EFFECTIVE INSTRUCTION OF PHYSICS AND 
MATHEMATICS WITH THESE NEW RIDER TEXTS 


A dramatic advance in the teaching of physics 


BASIC PHYSICS by Dr. Alexander Efron, Stuyvesant High School, 
New York City 


At last, the very physics text that you have always wanted, the one 


that have always felt the need for . .. the one that 


you means 
more effective instruction, better students. 

Written by Dr. Alexander Efron, dedicated educator with more 
than 25 years of teaching experience, Basic Physics is a new, 


thoroughly modern text with a new teaching approach offering an 


enriched course in intermediate physics for high school and junior 
college students. Designed to make 


instruction and 


at the same time, motivate student interest, Basic Physics is com- 


more effective, 


prehensive, up-to-the-minute, technically accurate and is supported 


by carefully prepared detailed illustrations that enhance the text. 


These thoroughly readable text books comprise a 
organized 
proach. 


psychologically 
course in intermediate physics using the ‘“‘spiral’’ ap- 
Volume 1 offers an over-all view of most of the simpler 
material of the Volume 2 difficult 
and a more analytical look at those 
topics which have been previously presented in a purely descriptive 
and empirical This work (single binding) 
constitutes an integrated year’s course, the study of which fully 
satisfies the requirements of the college board as well as all local, 
regional and state sylibi. 


standard course. covers more 


topics as well as a “‘deeper’’ 


fashion. two volume 


In addition to the classical subjects, these are some of the vital, 
modern, up-to-the-minute subjects comprehensively covered in 
Efron’s Basic Physics . . . does your present text cover them? 


@ Heat: a form of energy in transit @ Levels or “hills” of energy 
@ Transport of heat; heat ‘carriers’ @ Penetration of the iono- 


sphere @ Physical vs psychophysical sound @ Hearing, speech and 


music @ New Permanent magnets @ Ferroelectrics @ Magnetic 
domains @ Ultrasonics @ Orxidation-reduction in electric cells @ 
History of sub-atomic particles @ Reflection and refraction: 


Huyghenian approach @ Terminology of illumination @ Schematics 


of heat engines @ Electric current: non-“hydraulic’ approach 


Released in Basic Physics has achieved immediate 
adoptions in schools with the highest standards of physics instrue- 
tion. $195, 2 volumes in single cloth binding, 724 pp., 8°0 illus- 


trations, $7.60 list. 


September, 


“You Can Make the Teaching 
of Physies Exciting’ by Dr. Alexander Efron explains and 
tells utilize the “‘spiral’’ 
create better student understanding and 


Informative 16-page booklet 


how to approach of teaching to 
interest. It's yours 


free, simply use convenient coupon. 
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Two Brilliant Works by Perrine—written at the college level. 


PHYSICS AND MATHEMATICS IN ELECTRICAL COMMUNICATION by 
James Owen Perrine, Ph.D. 


This is a profound and probing explanation of what happens in 
electrical circuits that contain resistance, inductance and capaci- 
tance. While it is a penetrating analysis, it is presented in an 
unusually lucid manner. The author demonstrates a talent for 
selecting that avenue of approach in analysis which leads to utmost 
clarity. The text contains numerous explanatory diagrams, many 
conceived by the author, that point out and simplify concepts that 
normally are considered complicated. Each graph, complete with 
point-by-point identifying nomenclature, illuminates the text. On 
a foundation of associated mathematics made completely under- 
standable and replete with numerical examples, the author bril- 
liantly ties together physical concepts and electrical communication, 
An entirely new approach is used in analyzing hyperbolic functions, 
exponential equations and related functions. Of special significance 
is the content of the graphical demonstrations of electrical behavior. 


Here’s what the leading educators are saying about Perrine’s new 
work—Associate Dean E. B. Stavely of the Pennsylvania State Uni- 
versity, College of Engineering and Architecture, “...a job of 
monumental proportions."’ Professor Arthur R. Albert, School of 
Engineering, Oregon State College, “. . found your writings 
of interest and value and I send my congratulations.’’ Dwight D. 
Phelps, Assistant Vice President, Mountain States Telephone and 
Telegraph Company, “I have found vour presentation completely 
up to the high standards you have always set in making difficult 
subjects exciting and seemingly simple.” 32219, 8% x 11”, Cloth 
Bound, $7.50. 


UNDERSTANDING EXPONENTIALS & HYPERBOLIC FUNCTIONS by 
James Owen Perrine, Ph.D. 


This text marks a very progressive departure from the conventional 
presentation of these subjects. Using an entirely new approach in 
analyzing hyperbolic areas and functions, the text conveys in an 
unusually lucid manner the fundamentals and derivation of many 
mathematical subjects. The stadv of the laws of geometric retro- 
gression will prove invaluable in understanding exponential equations 
and related functions. The text is accompanied by numerous ex- 
planatory diagrams which point out and simplify many of the 
concepts which are normally considered complicated. Written for 
college students and all others interested in mathematics. #220, Soft 
Cover about 115 pp., 8% x 11”, illus. $2.90. 


Order your review copies today. School discounts apply. 


John F. Rider Publisher, Inc. ST-4 
116 West 14th Street, New York 11, N. Y. 


Please rush review copies of following: 
Basic Physics 
Physics and Mathematics in Electrical Communication 
Understanding Exponentials and Hyperbolic Functions 
Please send free booklet ““‘You Can Make the Teaching 
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The UNIVERSITY OF COLORADO 


Boulder, Colorado 
announces the 1958 


SUMMER SESSION 


June 13—August 23 


@ NEW GRADUATE DEGREE PROGRAM 
IN SCIENCE AND MATHEMATICS. 


In addition to the regular graduate programs leading to 
the Master of Arts or Science or the Doctor of Philosophy 
degrees in various fields of science and mathematics, the 
University is pleased to announce a program leading to 
the degree Master of Basic Science. This degree is de- 
signed especially for teachers and other persons needing 
@ broad background in science and mathematics. The 
requirements for the degree can be met in part by pre- 
senting a minimum of 30 approved semester credits from 
the sciences and mathematics. 


@ COURSES OF PARTICULAR 
INTEREST TO TEACHERS. 


Biol. 403—Recent Advances 
Schools. 

Geog. s430—Conservation Education Workshop. 

Physics 311—Modern Views of Physics. 

Math. 470—Teaching of Secondary School Mathematics. 

Math, 471——Mathematics Workshop in Teaching Problems. 

In addition to these special courses, each field of science 

will offer a standard program. The Department of Chem- 

istry will offer a full year’s courses in each of the basic 


in Biology for Secondary 


fields of Chemistry: general, analytical, organic, and 
yee Summer field Geology courses will be offered 
as well. 


@ For further information and a Summer Bulletin, 
write today to the Dean of the Summer Session, 
McKenna 8, University of Colorado, Boulder, Colorado 


April 20-24, 1958: 40th Annual Meeting, Scientific Apparatus 
Makers Association, Palm Springs, California 

April 24-25, 1958: 1958 Eastern States Health Education 
Conference, New York Academy of Medicine, New 
York City 

June 25-27, 1958: American Association of Physics Teachers, 
Boulder, Colorado 

June 27-28, 1958: NSTA Annual Summer Meeting with the 
National Education Association, The Ohio State 
University, Columbus 

June 29-July 4, 1958: National Education Association An- 
nual Meeting, Cleveland, Ohio 

September 7-12, 1958: 134th National Meeting, American 
Chemical Society, Chicago, Illinois 

November 27-29, 1958: 58th Convention, Central Association 
of Science and Mathematics Teachers, Indianapolis, 
Indiana 
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I have just lived through one of the most exciting—and 


rewarding—experiences of my professional life. I am talking 
about the just-finished 6th National Convention of NSTA at 
Denver. What I saw there, felt there, and absorbed there 
have renewed my deep conviction that despite the thousands 
of words being spcken and printed by real experts and 
self-appointed experts, the future security of United States 
science education lies mainly in one group 
science teachers themselves. 

The number of teachers—the total came to 1615—who 
registered at the Denver convention was a record for these 
NSTA annual meetings. Records are always something 
to be proud of and the committees which planned and 
managed the Denver convention certainly are justified in 
feeling proud. But much more important than the fact 
of a new record are the attitude, interest, and curiosity of 
the science teachers who attended the various Denver con- 
vention sessions. 

It was plain that they want to know. They want to 
know more science and more up-to-date science. They want 
to know better ways of teaching science. They honestly 
want to find new and more effective means of developing 
the future scientists which they are certainly aware this 
nation needs so desperately. 

They are underpaid (to many, their attendance at Denver 
was a real strain on their personal pocketbooks). They 
are not sure when—or how—they will be decently paid. 
But they are curious for knowledge; in fact, they are excited 
about how best to teach science in this suddenly distorted 
world which shoots up satellites and aims for the moon. 

When you meet teachers like that—-what can you say? 

Would that every teacher who was at Denver could 
appear before a Congressional committee. I should like 
each one to testify about his or her problems as a science 
teacher, about how he meets them, about the excitement 
he gets from discovering a potential future scientist—and 
from aiding all young boys and girls. Perhaps their first- 
person reports would finally convince our legislators that the 
time for talk passed long ago; that the time for action is 
now. 

On the way home from Denver, I had some chance to 
read. I read the Life (March 31) 
teacher Donald Pearson, of 


the classroom 


article about science 
Portland, Oregon. There are 
a multitude of Donald Pearsons among science teachers. 
Yet their enthusiasm and their dedication remain un- 
quenched. If I had any doubts about this before, I cannot 
have them after Denver. These are the mainstays of the 
science teaching profession, which almost overnight has 
become distinguished and looked up to in the American 
social hierarchy. The challenge to these “little guys” is to 
keep that prestige for science; the challenge to the American 
public is to give them the recognition they have earned 

materially, too, for man cannot live by dedication alone. 
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STANDARD 
MICROSCOPES at SCHOOL 


Dollar for Dollar, B&L 
Matches the Lowest Price; 
Feature for Feature, | 
B&Lis Miles Ahead! 


@ STANDARD OPERATION Separate coarse and @®@ NEW 43X OBJECTIVE Higher resolution 


fine adjustments . . . students learn correct microscopy (0.55 N.A.). Better image quality: flatter, distortion-free 
from the start ... nothing to unlearn later. field; higher contrast. 


@® FULL STANDARD SIZE Stable, sturdy for @ NEW STAINLESS STEEL FOCUSING 
years of daily use. Students learn on a standard micro- SLIDE Less friction, less wear. 
scope, designed for comfortable, natural posture. 


@®@ NEW FINE ADJUSTMENT 1.5mm travel; 
0.25mm tube travel per knob revolution ... easier, more 
precise focus. 


@®@ NEW PREFOCUSING GAGE Faster, easier 
focus . . . saves instruction time, reduces damage to ob- 
jectives and slides. 


at my convenience. 
mirror ; $117. 


From $158. 


SERIES ST MICROSCOPES... SERIES STA MICROSCOPES | lel | 
STANDARD TEACHING Standard include intermediate models for use by 

laboratory microscope stand; large students in college and nurses’ training BAUSCH & LOMB OPTICAL CO. a 
stage; separate fine and coarse focusing; courses, and advanced models for in- ft 78028 St. Paul St., Rochester 2. N. Y 

10X eyepiece; double nosepiece; color- stractors. Features include Rotosphere 

coded objectives: 10X, 0.25 N.A. and ball bearing nosepiece, laboratory-type ft [) Please schedule an obligation-free dem- 
43X, 0.55 N.A.; prefocusing gage; disc objectives, and provision for mechani- R onstration of new B&L ST Microscopes 
diaphragm; Optilume illuminator or cal stage and substage condenser. a 


[) Send me informative folder D-1074. 


See For Yourself in 
FREE DEMONSTRATION! 


Mail Coupon Today! 


BAUSCH 6 LOM 


ADDRESS 


ZONE...... STATE........ § 
Lessee 
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WELCH 


GRATING SPECTROMETER 


An Economical Instrument for Students of General Physics or Chemistry 


Designed by Prof. R. W. Wood of Johns Hopkins University 


Light Weight ~ Portable ~ Adjustable Slit 


Includes Welch Replica Grating 
having 14,440 lines per inch 


Wave-length Scale with range of 
4000 to 7600 angstroms 


Blue Filter to increase relative 
visibility in blue region 


No Parallax 


No Troublesome Adjustment 


No. 3693. 


3693. GRATING SPECTROMETER, R. W. Wood De- 
sign.* This inexpensive grating spectrometer is excellent 
for elementary student use. The wave length of spectral 
lines from flames or spectrum tubes can be read directly 
to within 50 angstroms from the wave-length scale on 
which they appear superimposed. The dimensions and 
weight are such that the instrument can be supported by 
hand, if necessary, to view spectra of the sun, fluorescent 
lights, or other inconveniently located sources. The scale 
extends from 4000 to 7600 angstroms. 


Radiation enters through an adjustable slit and is 
viewed through a replica diffraction grating mounted in 
the eyepiece. The first order spectrum to the right of 
the central beam is superimposed on the wave-length 
scale, an adjustment being provided to insure proper 
calibration based upon the position of the sodium doublet. 
The wave-length scale is illuminated through a translucent 
background from No. 3693A Light Attachment listed 
below or from any other suitable external source. There 
is no parallax between spectral lines and the wave-length 
scale. With this arrangement it is simple to explain the 
relationship between wave length and diffraction angle. 


*Originated by Professor R. W. Wood, of Johns Hopkins University, 
specifically for student use and manufactured exclusively by Welch. 


Especially brilliant spectra are obtained through the 
use of a Replica Grating which, due to the shape of the 
rulings, concentrates the energy in the particular order 
being viewed. Because of this brilliance it is rarely 
necessary to darken the room to see the spectra. When 
studying faint blue lines, a blue filter mounted on a 
hinged frame may be moved over the slit to lower the 
intensity at the red end of the spectrum. Other filters 
may readily be substituted. 


The metal housing is triangular in shape, having a 
greatest width of 22 cm and the distance from eyepiece 
to slit being 44 cm. The tripod base can be detached 
from the convenient handle when the instrument is to be 
held by hand. 


Because of the low price of this spectrometer it is 
practical to have several in the student laboratory. 
Complete instructions are included. Each, $71.75 


3693A. LIGHT ATTACHMENT. For illuminating the 
wave-length scale of No. 3693 Grating Spectrometer when 
used in a darkened room. It consists of a flashlight cell 
and lamp in a hotsing which mounts over the scale by a 
thumbscrew. Each, $9.50 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 
1515 Sedgwick Street, Dept. T 


Chicago 10, Illinois, U. S. A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Definitions, Didactics, and Deliberations 


By B. D. VAN EVERA 
Dean for Sponsored Research, The George Washington University, Washington, D. C. 


HE ultimate goal of education is to give the 

student, both at the high school level and in the 
college of liberal arts, a general understanding and 
appreciation of the world in which he lives. This 
means that the course of study must include some- 
thing of science, of mathematics, of the background 
of the civilization of which he will become a part, 
of the economic conditions under which he will have 
to live, and of the theory and philosophy of the 
political atmosphere in which he will live. 

The general courses of study to which our students 
are exposed cover a broad spectrum. The student 
must find out what fields of learning intrigue him, 
which he does not like, and which he likes well 
enough to spend his life in. The high school student 
therefore studies a considerable amount of sociology, 
history, literature, and some language, with a dip or 
two into science. Very often this science is purely 
descriptive, simply a collection of facts, and with 
that science I shall not deal here. Chemistry is one 
of the physical sciences, and while there is a great 
deal of descriptive matter available in it, by its 
nature it is capable of somewhat more precise study 
and experimentation than are some other fields of 
work, 

A few reflections will make one realize that not 
all of the approaches to these fields of study are 
similar. The study of literature, for example, is far 
different from the study of history. The ap- 
proaches to economics and chemistry are as far apart 
as the poles. This is not because economists are 
poorer scholars than chemists, or vice versa, but 
because of the nature of the areas in which they 
work, 

This is brought out in the attempts to define the 
various concepts that are used. For example, in 
trying to define a word an economist will frequently 
spend several pages discussing the various aspects 
and uses of it, whereas to a chemist any definition 
which is more than one sentence long, and prefer- 
ably a short sentence at that, is not a good definition. 
This is not because economists are more verbose 
than scientists, but it is because the material with 
which they work is not subject to the clear lines 
of demarcation that can be applied to the con- 
cepts used in physical sciences. Let me illustrate. 

Is the world currently at peace or at war? Since 
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1939 the world has seen a terrific holocaust which 
stopped for a few years of what we all hoped was 
peace. This peace was interrupted by the Korean 
war followed by, as far as this country was con- 
cerned, a defense budget of prodigious size. This 
period has been referred to as an uneasy peace 
and as a cold war. Which is it? Any clear defini- 
tion of war or peace in the sense in which a scientist 
defines an atom or a solution is almost impossible to 
make because of the very nature of things. 

Again in the field of sociology, let us consider the 
concept of the word “family.” Is a family the in- 
dividuals related to each other who live under one 
roof? Are they a man and his wife and their 
descendants, which in these days of high mobility 
may mean that they are scattered literally to the 
ends of the earth? Two sisters living with their 
parents are certainly a part of the same family. If 
one of them marries and moves out and sets up 
her own home, is she still part of the original 
family despite the fact that she has started a 
family of her own? This is the sort of very difficult 
problem which people outside the sciences face when 
they try to define those ideas which are basic to their 
fields of learning. 

The difference in the nature of these studies is 
reflected in the way in which one teaches them. In 
the social studies and humanities in general, the 
textbook is usually supplemented by extensive 
reading in the library. In chemistry and physics, ° 
however, especially in the elementary courses, ex- 
tensive use of a library is not particularly frequent, 
the instruction usually being given from a single 
textbook supplemented by a proper laboratory 
manual and perhaps a problem book. When a 


This article is based on a talk delivered June 
24, 1957 at the University of Maryland Summer 
Conference on the Improvement of Science 
Teaching. The conference, which met on the 
College Park, Maryland campus from June 23 
through July 6, was co-sponsored by the Uni- 
versity of Maryland, the West Virginia Pulp and 
Paper Company, and the Future Scientists of 
America Foundation of the National Science 
Teachers Association. 
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chemistry student does go to the library to refer to 
other texts, the subjects he reads are usually more 
briefly written, and the articles in the journals are 
somewhat shorter than those in the social studies. 

The physical sciences, then, are distinguished 
from the other fields of learning by the fact that we 
are able to define our concepts a great deal more 
rigidly. Indeed, for a scientist to do good work he 
must be possessed of a clear understanding of the 
concepts with which he works. This is so obvious 
a truism that it certainly needs no extended dis- 
cussion, and yet there seem to be many people who 
do not understand it. A scientist must have a clear 
understanding of all of the concepts with which he 
works and the verbal expression of that clear under- 
standing is the definition. 

One of the causes of the difficulties that many 
students have with chemistry is a lack of realiza- 
tion on their part of this difference between their 
social and humanities studies and their studies in 
the physical sciences. They do not realize that 
chemistry books are meant to be studied in detail, 
not skimmed. Their chief objection to problems, 
when one comes right down to it, is not so much the 
simple arithmetic involved as it is the careful 
reasoning required, the necessity of realizing 
exactly what one is required to do in the problem, 
and the fact that the steps to be taken to arrive at 
the answer must be taken carefully. In their studies 
before chemistry, this exactness has been missing. 
It is much as though all their lives they had been 
looking at nonobjective art where general form and 
color were all that mattered, and then suddenly 
were confronted for the first time by a Dutch 
Master in which detail is so important that the 
master painter is said to have spent days in paint- 
ing a lady’s hand. 

Students often ask me whether they should 
memorize definitions. To this my answer is always, 
“Not if you can express the same concept in your 
own words.” The trouble is that, in general, stu- 
dents do not get a clear concept of the thing being 
defined and they often are quite unable to express 
themselves so as to state definitely and clearly the 
concept they do have. It takes time to make them 
realize that a definition in chemistry has meaning 
with a degree of preciseness not common to many 
other fields of learning—and those fields are usually 
the ones in which the student has been immersed. 

At this point it is important to define the word 
definition. To start with, there are some things 
definitions are not. Definitions are not lists of 
examples of the concept being defined regardless 
of how apt they may be. If one asks for a defini- 
tion of solution and is given sugar and water as an 
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example, that is true—but it is not a definition. 
A great many youngsters in first-year chemistry 
think it is. A second thing that a definition is not 
is a statement of how one can compute the quantity 
being defined. If in defining the watt one says that 
the number of watts is equal to the number of 
amperes times the number of volts, that is indeed 
a true statement of how one computes the number 
of watts—but it is not a definition of the watt. 
The copy of Webster’s Collegiate Dictionary 
which my sister gave me when I graduated from 


_ high school defined the word definition as “an ex- 


planation of the meaning of a word or term.” 
A definition, therefore, must state the meaning of 
the term—not how it is computed, not examples of 
it, not equivalents, not comparison with similar or 
slightly different terms, but a meaning of the term 
itself. This meaning must be expressed precisely 
so that there can be no ambiguity as to what is 
meant by the word after it is defined. Both the 
person giving the definition and the person receiv- 
ing it must have a good understanding of the 
meaning of the words used. A person, therefore, 
studying the physical sciences should be a frequent 
user of the dictionary in order that his knowledge 
and the meaning of words may become ever more 
precise. One does not ordinarily think of a physical 
scientist as being an avid user of the dictionary, 
and, alas, in all too many cases he is not. But he 
should be, because only as the definitions of what 
he works with and what he does become more 
and more precise, can his work itself become better. 

This need for a careful understanding of the 
meaning of words is even more important in the 
sciences than in the fields of literature or history or 
sociology, because of the fact that in most cases 
scientists are under a terrific compulsion to use 
as few words as possible. Anyone who has ever 
written for one of the chemical journals, for example, 
knows that the editor always cuts the length of an 
article to the bone. To the editor of The Journal 
of the American Chemical Society, the Reader’s 
Digest must seem exceedingly verbose. There is, 
I fear, in the current American language a tendency 
to substitute the use of a multitude of words not well 
understood for the use of a few words whose mean- 
ing is well known. 

The definitions of the fundamental concepts of 
the physical sciences are the lifeblood of those 
sciences. We must understand them ourselves with 
the utmost clarity, and must pass on to our students 
a similarly clear and (how I hate the word) un- 
ambiguous understanding of their meaning. We 
must be perfectly clear in our concepts of the terms 

(Continued on page 154) 
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DESIGN FOR A BETTER SCIENCE PROGRAM 


By LEWIS H. HOLLMEYER 


Assistant Superintendent of Public Instruction, State of Illinois, Springfield 


A SCIENCE PROGRAM is no better than the pro- 
gram desired. The science program in any school 
district indicates how the people evaluate science. 
In some schools, there is no time in the day’s 
schedule for science; no space for science experi- 
ences or activities; no money appropriated for 
instructional equipment; and teachers have little 
or no training in this area. In those schools where 
science is given a proportionate part of the daily 
program, where space is provided for science ac- 
tivities, where money is appropriated for suitable 
equipment, where teachers are employed who have 
had appropriate training, the people in the school 
community accept the idea that science is important 
in the lives of their children to the extent they in- 
sist that science be given due attention in the 
educational program. 

How can we have a better science program? His- 
tory can give us the answer. How did we get a 
better mouse trap? A better boat? A better train, 
automobile, or airplane? A better telephone, radio, 
or television? Or the many other improvements 
that have come about in agriculture, medicine, 
health, and electronics? History records that 
these developments have been fathered in the hearts 
and minds of men and women who have had a desire 
for improvement, who have believed that something 
better could be accomplished, and who have been 
willing to make the necessary sacrifices to reach 
their goal. 

It would seem to follow, then, that if we are to 
have a better science program we will need to con- 
sider these three important factors: (1) Do we 
have a desire to have a better program? (2) Do we 
believe we can improve our present program? (3) 
Are we willing to make the sacrifices necessary to 
complete the change? 

The stories of Thomas Edison and the incandes- 
cent light, Alexander Graham Bell and the tele- 
phone, George Washington Carver and the peanut, 
and Elizabeth Blackwell, the first woman doctor, 
will help us to understand that if we have a desire 
or a belief in something that needs to be done, we 
can, through persistent effort, long hours, and hard 
work, reach our goal. 

When we speak of a better science program, we 
imply that certain changes need to be made. It is 
also true that we cannot assume that all changes 
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will be an improvement. We must assume that in 
making changes, certain obstacles must be over- 
come; this is especially true when changes affect 
people. There is a certain amount of inertia in 
people which opposes any change. Since there are 
many people who are concerned with the science 
program, any changes that are made in the program 
need to be generally accepted by those who are con- 
cerned. Changes that are contemplated need careful 
examination and evaluation. Guideposts are essen- 
tial in order that we know in what direction the 
changes will take us and by what route we are to 
travel. To illustrate: (1) We will need to know 
what kind of science program exists at the present 
time. (2) What changes do we wish to make? 
(3) What procedures will be followed in making 
the change? 

Vernon L. Nickell, Illinois Superintendent of 
Public Instruction, believes that the greatest con- 
cern of his office is the improvement of instruction. 
Through the Illinois Curriculum Program, spon- 
sored by the Superintendent of Public Instruction, 
a set of tools (called consensus studies) have been 
developed. These tools can be used by interested 
people in making surveys of any area of the edu- 
cational program. They can be applied to determine 


Science is given thoughtful consideration in Illinois public schools. 

An example is the program at the Lincoln-Way Community High 

School, New Lenox, where the photographs on this and the 

following two pages were taken. Below, student Thomas Dunham 

studies crystals as part of a class program to identify chemical 
compounds. 

PHOTOS BY H. NEIL HARDY 
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Examining the growth of flowers next to the classroom window, 
students and teachers make a profitable field trip just outside 
the school door. 


the kind of program that exists at the present and 
where possible improvements can, need, or should 
be made. These inventories consist of a series of 
questions which, when answered by administrators, 
teachers, parents, and students, will give clues as to 
what the people of the community think about the 
science program and what changes need to be made. 
In those schools where consensus studies have 
been used, many improvements have been made. 
In addition, as noted in The Story in 19 Schools, 
“The findings from the basic studies conducted in 
schools which have Illinois Secondary School Cur- 
riculum Program sponsored developmental projects 
are of inestimable value in building a broadly based 
local consensus regarding what needs to be done 
and in furnishing numerous ‘specifics’ which merit 
attention. These studies are designed to help a 
local school system obtain facts which are basic 
to sound and intelligent curriculum revision.” 

Newspaper and magazine articles and surveys 
made by school people indicate that there are cer- 
‘tain items that need attention in our science pro- 
gram. These include small enrollment in science 
classes, students’ lack of interest in the science pro- 
gram, and manpower shortage of well-trained science 
teachers, scientists, engineers, and _ technicians. 
There are others who feel that the program is out- 
dated, that it lacks continuity, that certain concepts 
are not presented at the time students are best able 
to grasp the ideas. 

If there is to be a change in our science program, 
who “starts the ball rolling?” It may be started 
by a teacher, administrator, or a person or group 


1 Sandford, Charles W. and others. The Story in 19 Schools, Cir- 
cular Series A, No. 51, Illinois Secondary School Curriculum Program, 
Bulletin No. 10, p. 7. 
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of people within a community. It may start with 
any person or group of people who have a desire 
or a belief that some change needs to be made. 
Let us take a look at a hypothetical situation but 
one which occurs rather often. 

Erlene Roberts is a seventh-grade science teacher 
in the Ash Plains Junior High School. The Ash 
Plains Junior High School is a typical junior high 
school with teachers who are assigned to teach the 
academic subjects and a daily schedule organized 
around class periods of 40 minutes. The educa- 
tional program to which Erlene had been exposed 
from grade school through college kept alive her 
curiosity to know about things, stimulated her 
powers of observation, thrilled her imagination, and 
developed a desire to teach science in a junior high 
school. While in college, she had done some re- 
search in how to deal with children in improving 
the learning situation. She found, to her satisfac- 
tion, through experimentation, reading, and dis- 
cussion that the laboratory technique was a most 
meaningful instructional method in helping children 
grow and develop physically, emotionally, socially, 
intellectually, and spiritually. By the time she 
arrived at the Ash Plains Junior High School, she 
was convinced that science is important in the lives 
of all people, that society needs the special serv- 
ices of scientists, engineers, and technicians; more- 
over, she had a desire to provide a suitable science 
program for the students with whom she came in 
contact. 

In a short time, Erlene recognized that the 
people in the community were not aware of the 
importance of science in the lives of people; the 
Board of Education was not cognizant of the need 
for science in the educational program; the super- 
intendent and the principal looked upon science as 
one of the isolated subjects in the curriculum, with 
their obligations complete if a teacher was pro- 
vided who would get the students to read a science 


The annual Science Open House gives students the opportunity 
to display and explain project work to an interested adult 
audience. 
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book that was furnished and pass a test on its con- 
tents. Erlene recognized this apathy on the part 
of the people in the community as well as within 
the faculty, including the principal and the super- 
intendent. She wanted to do something about it 
and to help the other members of the faculty and 
the people within the community to understand 
that science is not an isolated subject, and that 
being with her students only 40 minutes during the 
day was not enough time to provide a suitable, 
adequate science program—not enough time to deal 
with real problems of children; not enough time 
for students to collect information; not enough 
time to test and evaluate their findings; not enough 
time to develop skills in reading science materials. 
She believed that by improving her methods of 
teaching she would improve the science program 
and, in turn, improve the total educational program. 
But to improve the science program required a 
change in the daily time schedule, and this involved 
other people (teachers, principal, superintendent, 
and people in the community) who would need to 
make some changes. Those people who would be 


The open reading shelf, part of the science program at Lincoln- 
Way, provides graded reading materials in each classroom. 


affected by the change would have to be convinced 
that the change would be helpful to them and they 
had to be agreeable to the change. This becomes 
more complicated as the number of people who are 
concerned increases. 

Erlene realized that since we are living in a 
democratic society and our public schools are organ- 
ized to promote the ideals of democracy, it is im- 
portant that school people operate or proceed ac- 
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Group activity is encouraged in Lincoln-Way’s science program. 

Top, old and new club officers discuss the activity schedule of 

the Phi-Chem Association. They are particularly concerned with 

a small-scale research program which they are working on with 

the assistance of a nearby chemical research group. Bottom, 

former students help evaluate the school’s science and mathe- 
matics program. 


cording to accepted sociological principles. Because 
we believe that individuals have worth and dignity, 
Erlene recognized that she had to consider human 
relations and group dynamics and be capable, 
through the processes of communication, of helping 
others understand the need for a longer class period 
if this change is to be successfuly completed. 

Changes can be made when there is general agree- 
ment but with nonacceptances on some specifics. 
Improvements come when there is dissatisfaction 
and it is in these areas of dissatisfaction that our 
energies can be exerted for continuous changes for 
improvement. 

To illustrate, Henry Ford produced the Model 
T and it was accepted in general, but each year 
new improvements were made. The Model T while 
acceptable at one time would not be acceptable in 
1958. We have reason to expect further changes 
in our automobiles. The changes that are to be 
made must be accepted not only by the producers 
of the automobiles but also by the people who buy 
them. Techniques to get this acceptance are the 
same techniques that need to be used in making 
changes in the science program or any other area 
of the curriculum. 

(Continued on page 163) 
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Parts | and Il of this article continue the series 
of demonstrations on the science and engineer- 
ing of man’s environment for healthier living 
(pages 15-24, February 1958 issue of The 
Science Teacher; pages 76-81, March issue). 
The demonstrations are the result of a distinctive 
program of collaboration between key second- 
ary school science teachers in Cincinnati, Ohio 
and members of the staff of the Robert A. Taft 
Sanitary Engineering Center in Cincinnati—the 
research arm of the Division of Sanitary Engi- 
neering Services of the U. S. Public Health Serv- 
ice, Department of Health, Education, and 
Welfare. 


In the research laboratory: Algae cultures are inspected by 

Raymond Hartker (left), biology teacher at Cincinnati’s Hughes 

High School and one of the authors of this article, and C. Mervin 
Palmer, Sanitary Engineering Center algologist. 


PUBLIC HEALTH SERVICE PHOTOS BY DON MORAN 


BASIC STEPS TO TEACHING BIOASSAY OF WATER 


By RAYMOND L. HARTKER 
Cincinnati, Ohio, Public Schools 


and CLARENCE M. TARZWELL and CROSWELL HENDERSON 
Chief Aquatic Biologist, Robert A. Taft Sanitary Engineering Center Biologist, Robert A. Taft Sanitary Engineering Center 


A Teacher-Pupil Activity for Biology Grade 9 


PART |. VISUAL ANALYSES—THE MICROCOSM 


Background To be aware of a problem and to be able to do 

“Pure water” for civilian and industrial use as SOmething about its solution should be a challenge 
well as for the conservation of biological organisms to every teacher of science. Too often, in our jet- 
is a problem facing each and every community and rocket-minded world, the problem of stimulat- 
in the United States. ing young minds is affixed to spectaculars such as 
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The visual analyses of the microcosm is the 
first in a sequence of interrelated bioassay 
teaching projects that can be incorporated into 
the student's classroom experience. Three addi- 
tional experiments, related to bio-research at 
the Robert A. Taft Sanitary Engineering Center, 
are designed to follow this preliminary activity 
as further steps in the teaching of bioassay: Part 
ll—"Chemical Examination of Water,” A (see 
page 133) and B, suggested for pupils in grades 
nine, ten, or 11, and Part IIl—Bioassay of 
Chemicals in Water,” for superior students. The 
latter two will follow in another TST issue. In- 
creased awareness of the need for research in 
water control problems and the knowledge that 
a satisfying and rewarding career can be found 
in such research as part of sanitary engineering 
are the most important outcomes of the projects 
in this series. 


sputniks and missiles rather than to the problems 
of everyday living. What must be remembered is 
that it takes water to make bread as well as water 
to make steel. Sanitary engineers insure our future 
health as well as our national defense. 

The writers do not profess to be original in their 
context but only wish to coordinate the facts and 
ideas of many other authors of similar projects and 
processes. 

A bioassay is an examination or analysis (assay) 
of life (bio). Ecology, the study of environment 
and its relationship to an organism, is a very neces- 
sary part of bioassay. A glossary of important 
terms is included to emphasize that a bioassay is 
relative to all conditions that exist, naturally or 
artificially, and that each condition has an effect 
that must be considered in the analysis of the total 
bioassay. 


Tropism : The response of a bio-organism to 
a stimulus. 

The response of a bio-organism to 
chemicals. 

The response of a bio-organism to 
gravity. 

The response of a bio-organism to 
water. 

The response of a bio-organism to 
light. 

Thermotropism: The response of a bio-organism to 

temperature. 


Chemotropism: 
Geotropism: 
Hydrotropism : 


Phototropism : 


The microcosm, a little world in miniature, shall 
be used as the media for applying the scientific 
method of thinking to bring about visual analysis 
in this bioassay of water. A microcosm can arouse 
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much student interest. It involves many questions 
which require hypotheses and experimentation for 
solutions; they also enable the student to go far 
beyond the mere recall of factual information—to 
think clearly and scientifically with the information 
acquired so that he can make generalizations that 
should enable him to apply these to new situations 
which may arise in his later experience. 


Statement of Problem 


The purpose of this experiment is to set up a 
microcosm in order to illustrate visually an ecologi- 
cal environment. This microcosm enables the stu- 
dent to apply the scientific method of problem 
solving to a changing balance in a marine environ- 
ment, observing the results of such change and 
determining why the changes occurred. 


Materials 


A. A five-gallon bottle 

B. Sand 

C. Several aquatic plants (vallisneria ) 
D. Filamentous algae 

E. Several small water snails 

F. One small, healthy goldfish 

G. A cork to fit the mouth of the bottle 
H. Paraffin 

I. Long hooked wire or tweezers 


Procedure 


1. Place two inches of sand in the bottom of the 
bottle. 

2. Carefully anchor the vallisneria in the sand using 
long tweezers or a hooked wire. 

3. Add water to a level about three-fifths of the way 
up the side of the bottle. 


In the classroom: Measurement of reagent quantity calls for close 
attention from two Hughes High School students. 
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4. Add a small amount of filamentous algae, several 
small water snails, and the small goldfish. 
5. Press the cork tightly into the neck of the bottle 
and cover with a heavy layer of melted paraffin. 
6. Place the microcosm in the classroom. 
. As students evidence an interest, record their 
questions for follow-up. 


Questions Asked by Students 


How long can the fish live sealed in the bottle? 
How does the fish obtain continued oxygen? 

Why doesn’t the fish starve? 

Will the fish eat the snails? 

What happens to the carbon dioxide? 

Is air necessary for plants to remain alive? 

If the water is not changed, will it become foul? 

Do water forms need air to live or do they just 
breathe water? 

Does temperature have any effect on the plant and 
water life? 


~ 


Follow-up 


Interest is a wonderful aid to learning. Once 
students are interested in the microcosm and the 


Teacher Hartker explains titration, last step in the DO deter- 

mination. Sophomore student Janet Gausmann, left, is releasing 

sodium thiosulfate solution from a burette while fellow student 
Lea Kalejs watches. 
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- questions it poses, it is almost impossible to stop 


their wanting to find out the answers to their ques- 
tions. The student awareness of the problem now 
existing sets the stage for the use of the scientific 
method of solution. 

Divide the class into groups according to indi- 
vidual interests and abilities. Let each group choose 
the problem they would like to attack. These in- 
volve respiration, food, pollution, and ecology. En- 
courage pupils to post hypotheses, discuss them, 
and propose methods for trying them out. Some 
will be discarded as the group thinks them through. 
Others will be investigated through reading, experi- 
mentation involving observation, and the drawing 
of conclusions. Provide as many resources as you 
can for the students to use in testing their hypoth- 
eses. Let each group report their conclusions to 
the rest of the class. 

Students of many biology classes had the experi- 
ence of working with the microcosm. Pupil in- 
quiries, related to an alteration of the original 
project, resulted in such questions as: 

1. What would happen if the microcosm was placed 

in the sunlight or in the shade for a week’s time? 
( Phototropism ) 

2. Does temperature affect the microcosm? (Ther- 
motropism ) 

3. What would happen if sewage or industrial type 
waste was put into the microcosm? (Chemo- 
tropism ) 

4. What if several goldfish were put into the bottle? 
(Ecology ) 


These questions led to students setting up ad- 
ditional microcosms to try out by experiment the 
effect of sunlight, darkness, temperature, pollutants, 
and additional water life on the balance of the 
microcosm. As these experiments are concluded, 
student committees should report their findings to 
the rest of the class so that their research can be 
shared by all. 

Teacher and students soon found that their re- 
search led to many questions whose solution lay 
beyond the present realm of knowledge of the 
pupils. Sufficient interest was developed so that 
through teacher-pupil planning many desired to ex- 
pand their knowledge beyond the visual bioassay 
and preparations were begun to consider such 
problems as: 

A. How do you know or measure the amount of 

oxygen in the water? (Winkler process) 

B. Does the chemistry of the water change with the 
amount of light or with the decaying of organic 
materials in the water? (Determination of pH) 

C. How much industrial pollution does it require to 
kill fish? (Parts per million of solute toxic in 
water ) 
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These questions are the basis for Part II— 
“Chemical Examination of Water,’ A and B, and 
Part III—‘Bioassay of Chemicals in Water.”’ 


Some Other Learning Experiences 


1. Visit the city water works to inquire as to the 
effect of industrial toxicants, sewage, and other 
wastes on our water supply. 

2. Collect water from various ponds and streams. 
Place live guppies in these samples and see if they 
will support life. 

3. Investigate problems of sewage disposal. 

4. Invite persons in charge of water conservation in 
industry as guest speakers in the classroom. 

Ask them to discuss the following questions: 


a. What does industry do to prevent pollution 
in streams? 

b. Why does industry demand a good water supply 

before moving into an area? 

How are toxicants best removed? 

d. How long have we been aware of industrial 
wastes as a biological problem? 

e. What are some of the more harmful wastes? 
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A Teacher-Pupil Activity for Biological Science Grades 9, 10, or 11 


PART Il. 


A. Winkler Method, Unmodified for the 
Determination of Dissolved Oxygen in 
Water 


Background 


An adequate supply of dissolved oxygen, DO, 
is necessary for the life of fish and other aquatic 
organisms. The DO concentration at any one time 
indicates the septicity of the water or the satisfac- 
tory environmental condition for aquatic life. A 
series of measurements of DO may indicate the 
photosynthetic activity and biochemical oxygen 
demand. 

In the determination of the dissolved oxygen in 
water, various ions and compounds may cause 
interference. In correcting for these interferences 
numerous modifications of methods have been pro- 
posed. These modifications are given in Standard 
Methods for the Examination of Water, Sewage, 
and Industrial Wastes, published by the American 
Public Health Association, Inc., 1790 Broadway, 
New York 19, New York. For field work and ex- 
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CHEMICAL EXAMINATION OF WATER 


tensive aquarium analysis for DO, the teacher 
should be prepared to use modifications noted in the 
above reference. The Winkler method will be 
described below for the determination of dissolved 
oxygen in water. 

The basic Winkler procedure entails the oxida- 
tion of manganous hydroxide in a highly alkaline 
solution. Upon acidification in the presence of an 
iodide, the manganic hydroxide dissolves and free 
iodine is liberated in an amount equivalent to the 
oxygen originally dissolved in the sample. The free 
iodine is titrated with a standard sodium thiosulfate 
solution, using starch as an internal indicator after 
most of the iodine has been reduced. The normality 
of the thiosulfate solution is adjusted so that one 
ml is equivalent to one mg/liter of dissolved oxygen 
when 200 ml of the original sample is titrated. 

It should be noted that the water supply may 
contain interferences such as nitrates, ferrous and 
ferric iron, organic matter, sulfides, sulfites, 
polythionates, hypochlorites, suspended matter, and 
other oxidizing and reducing substances that may 
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interfere with the Winkler test either by absorbing 
or reducing the liberated iodine or oxidizing the 
iodide to free the iodine. 

Most natural waters, which support aquatic life, 
do not normally require a modification of the 
process for the determination of DO. The standard 
Winkler procedure is generally adequate. Modifica- 
tions are usually necessary only when waters con- 
tain high concentrations of organic material or 
sulfite wastes. 


Statement of the Problem 


The purpose of this experiment is to show the 
student how the sanitary engineer, aquatic biologist, 
or allied professional person determines the amount 
of dissolved oxygen in streams, ponds, and lakes. 


Materials 


A. Several 250- or 300-ml capacity bottles with 
stoppers 

. Four pipettes, two ml, graduated in 1/10 ml or 

four eye droppers file-marked at one and two ml 

. Four 1000-ml flasks 

. One graduated burette, 50-ml capacity 

. One ring stand and burette holder 

Crystalline manganous sulfate: MnS0O,°4H,0, 
or MnSO,°H.0. 

. Four or five liters of distilled water 

. Sodium hydroxide or potassium hydroxide; 
sodium iodide or potassium iodide; sulfuric acid, 
36N; potassium bi-iodate or potassium dichro- 
mate; sodium thiosulfate. 


Zo 


Reagents 


Make up the reagents according to directions. 
Manganous sulfate solution: Dissolve 480 g 
MnSO,°4H.O or 400 g MnSO,°2H.0O or 364 g 


MnSO,°H.O in distilled water, filter, and dilute to - 


one liter. When uncertainty exists regarding the 
amount of water of crystallization, a solution of 
equivalent strength may be obtained by adjusting 
the specific gravity of the solution to a value of 
1.270 at 20 degrees C. The manganous sulfate 
solution should not liberate more than a trace of 
the iodine when added to an acidified solution of 
potassium iodide. 

Alkaline iodide reagent: Dissolve 500 g NaOH or 
700 g KOH, and 135 g Nal or 150 g KI, in distilled 
water and dilute to one liter. Potassium and sodium 
salts may be used interchangeably. The reagent 
should not give a color with starch solution when 
diluted and acidified. 

Sulfuric acid, concentrated: The strength of this 
acid is about 36N. Hence, one ml is equivalent to 
about three ml of the alkaline-iodide reagent. 

Starch solution: An emulsion of five to six g 
potato, arrowroot, or soluble starch is made in a 
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mortar or beaker with a small quantity of distilled 
water. Pour this emulsion into one liter of boiling 
water, allow to boil a few minutes and settle over 
night. Use the clear supernatant. This solution 
may be preserved with 1.25 g salicylic acid per liter 
or by the addition of a few drops of toluene. 

Standard potassium bi-iodate solution: A stock 
solution equivalent in strength to 0.1N thiosulfate 
solution contains 3.250 g KIO,*HIO, per liter 
in accordance with the following reaction: 2 
KIO,"HIO, plus 20 KI plus 11 H.SO, yields 11 
K.SO, plus 12 H.O plus 12 I,. The bi-iodate 
solution is equivalent to the 0.025N thiosulfate, 
contains 0.8124 g KIO,"HIO, and may be prepared 
by diluting 250 ml of the stock solution to one 
liter. 

Standard potassium dichromate solution: 
K.Cr.O; may be substituted for KIO,-HIO,. The 
K.Cr.O; should be previously dried at 103 degrees 
C for two hours. A solution equivalent to 0.025N 
sodium thiosulfate contains 1.226 g K.Cr.O; per 
liter. 

Sodium thiosulfate stock solution, 1.N: Dis- 
solve 248.2 g Na.S.O,°5H.O in boiled and cooled 
distilled water and dilute to one liter. Preserve by 
adding five ml of chloroform or one g NaOH per 
liter. 

Standard sodium thiosulfate solution, 0.025N: 
Prepared by (a) diluting 25 ml sodium thiosulfate 
stock solution to a liter, or (b) dissolving 6.205 
g Na.S.O,°5H.O in freshly boiled and cooled dis- 
tilled water and diluting to one liter. Standard 
sodium thiosulfate solution may be preserved by 
adding five ml of chloroform or 0.4 g NaOH per 
liter. 

Standardization with bi-iodate: Dissolve ap- 
proximately two g potassium iodide, free from 
iodate, in an Erlenmeyer flask with 100 to 150 ml 
of distilled water, add ten ml of dilute H.SO, (one 
part concentrated H.SO, to nine parts of distilled 
water) followed by exactly 20 ml standard 0.025N 
bi-iodate solution. Dilute to 200 ml and titrate the 
liberated iodine with the thiosulfate solution, adding 
starch toward the end of the titration, when a pale 
straw color is reached. Exactly 20 ml of 0.025N 
thiosulfate should be required when the solutions 
under comparison are equal strength. It is con- 
venient to adjust the solution to exactly 0.025N. 
One ml 0.025N thiosulfate is equivalent to 0.2 mg 
of oxygen. 

Standardization with dichromate: Same as above 
except that 20 ml standard dichromate is used in 
place of the 0.025N bi-iodate. Place in the dark 
for five minutes, dilute to approximately 400 ml, 
and titrate with 0.025N thiosulfate. 
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Procedure 


Collection of Samples. Collect the samples in 
narrow-mouth glass stoppered bottles of 250- to 
300-ml capacity. Special precautions are required 
to avoid entrainment or solution of the atmospheric 
oxygen. In sampling from a line under pressure, 
a glass or rubber tube attached to the tap should 
extend to the bottom of the bottle. Allow the bottle 
to overflow two or three times its volume and re- 
place the stopper so that no air bubbles are en- 
trained. 

Samplers which permit collection of the dissolved 
oxygen, biochemical oxygen demand (BOD), and 
other samples from streams, ponds, or tanks of 
moderate depth are illustrated in the reference 
given in the background material. Water from 
depth samples taken in a one- to three-liter Kem- 
merer sampler is bled from the bottom through a 
tube extending to the bottom of a 250- to 300-ml 
dissolved oxygen bottle. In sampling from a reser- 
voir at considerable depth a sampler provided with 
a valve release should be used. The temperature 
of the sampled water should be recorded to the 
nearest degree centigrade. 

Preservation of Samples. There should be no 
delay in the determination of the dissolved oxygen 
of all the samples that contain an appreciable iodine 
demand or ferric iron. Preservation of samples for 
‘four to eight hours is accomplished by adding 0.7 
ml conc. H.SO, and one ml of two per cent sodium 
azide to the sample in the dissolved oxygen bottle. 
This will arrest the biological activity and maintain 
the dissolved oxygen if the bottle is stored at the 
temperature of collection or water sealed and kept 
at a temperature of ten to 20 degrees C. As soon 
as possible, complete preparation of the sample. 

Preparation of Samples. To the sample as col- 
lected in the 250- to 300-ml bottle add two ml* 
MnSO, solution followed by two ml alkaline-iodide 
reagent well below the surface of the liquid, 
stopper with care to completely exclude air bubbles, 
and mix by inverting the bottle several times. 
When the precipitate settles leaving a clear super- 
natant above the manganese hydroxide floc, repeat 
the shaking a second time. With sea water a ten- 
minute period of contact with the precipitate will 
be required. When settling has produced at least 
100 ml of clear supernatant, carefully remove the 
stopper and immediately add 2.0 ml conc. H.SO, 
by allowing the acid to run down the neck of the 
bottle; restopper and mix by gentle inversion until 


*The change in the volume of reagents is made because two ml 
of reagents insure better contact of reagents and sample with less 
agitation. It is still permissible to use one ml reagent quantities with 
250-ml bottles. 
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Studying the Sanitary Engineering Center’s water supply and 

water pollution program, Mr. Hartker inspects a fish toxicity 

experiment room. With him are the Center’s director, Harry 

G. Hanson, and C. M. Tarzwell (right), chief of aquatic biology 
and one of the authors of this article. 


the solution is complete. The iodine should be 
uniformly distributed throughout the bottle before 
decanting the amount needed for titration. This 
should correspond to 200 ml of original sample 
after correction for the loss of sample by displace- 
ment with the reagents has been made. Thus when 
a total of four ml, two ml each of the manganous 
sulfate and alkaline-iodide reagents, is added to a 
300-ml bottle, the volume taken for titration should 
be: 


200 


Titrate with 0.025N sodium thiosulfate to a 
pale straw color. Add one to two ml of freshly 
prepared starch solution and continue the titration 
to the first disappearance of the blue color. If 
the end point is overrun, the sample may be back 
titrated with 0.025N bi-iodate added drop-wise 
or by an additional measured volume of sample. 
Correction for the amount of bi-iodate or sample 
should be made. Subsequent recolorations due to 
the catalytic effect of nitrites or to the presence of 
traces of ferric salts which have not been complexed 
with fluoride should be disregarded. 
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Calculation 


Since one ml of 0.025N Na.S.O, is equivalent 
to 0.2 mg oxygen, the number of ml of sodium 
thiosulfate used is equivalent to the mg/liter of 
dissolved oxygen if a volume equal to 200 ml of 
original sample is titrated. 

In a classroom determination of DO, ten ml of 
sodium thiosulfate were used in the titration. Using 
the formula: 


200 * ml of sodium thiosulfate 
203 


———9.85 mg/liter or 9.85 


203 parts/ million 


and substituting: 


Some Other Learning Experiences 


1. Collect water samples from ponds, streams, and 
lakes and run a determination for dissolved 
oxygen. Compare. 

2. Take water samples from your microcosms and 
run a determination for dissolved oxygen. Com- 
pare. 

3. Invite an aquatic biologist to talk to the class. 

4. Determine the effect of various pollutants upon 
the amount of dissolved oxygen in water. 

. If possible visit a government biological experi- 

mental station to study aquatic ecology. 


Application of the Winkler Method 


This method could be used to: 


1. Determine the amount of oxygen resulting from 
the phototropic effects in aquaria placed in bright 
light as compared to aquaria placed in dim light. 

2. Determine the amount of DO when many goldfish 
are placed in an aquaria as compared to just a 
few. (ecology and BOD) 

3. Examine ponds and streams on field trips for DO 
and ecological purposes. 

4. Check local drinking water supply. 

. Determine the amount of O, used to oxidize 

organic materials commonly disposed of through 
sewage. (closed and sealed bottle required) 


Part II-B of the Chemical Examination of Water, an 
activity to follow, is designed to enable the student to 
study the pH and hardness of water. 
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EXPLORER I 


FACT SHEET ON SATELLITES 


The following comparisons of the first two earth satellites successfully launched by each of 
the U.S. and Soviet governments are based on figures announced by the respective governments. 
Where possible, they have been checked by the U.S. Naval Research Laboratory. 


VANGUARD I 


SPUTNIK I SPUTNIK II 


Er eee 30.8 pounds 3.25 pounds 184 pounds 1120 pounds 

Cylindrical Sphere Sphere Cylindrical 

Dimensions.......... 80” long; 6” 6.4” in diameter 22.8” in diameter 19’ long; 4’ 
in diameter in diameter 

About 16,000 mph 18,000—19,000 18,000 mph 17,840 mph 

mph 

Initial Orbit Time.... 114.8 minutes 134 minutes 96.25 minutes 103.3 minutes 

Maximum Altitude... 1573 miles 2466 miles 598 miles 1009 miles 

Minimum Altitude... 224 miles 404 miles 138 miles 132 miles 

Angle to 

Equatorial Plane..... 33.5 degrees 34.1 degrees 65 degrees 65 degrees 


Date Launched...... 


Jan. 31, 1958 
Several years 


11 pounds of 
instruments 


March 17, 1958 
5-10 years 


Batteries and 
radio 


Oct. 4, 1957 


3 months, then 
disintegrated 


Batteries and 
radio 


Nov. 3, 1957 

End predicted for 
mid-April 1958 
(at press-time) 
Dog and 
instruments 
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NEW DIRECTIONS FOR SCIENCE EDUCATION RESEARCH 


By JOHN H. WOODBURN 
The Johns Hopkins University, Baltimore, Maryland 


OES the old wheeze about hunting for the lost 

wallet under the street lamp “where the light 
is’ rather than in the darkness where it was lost, 
hold meaning for research in science education 
nowadays? To shed some light on this question, a 
group of young teachers yet to be led into tra- 
ditional areas of science education research were 
asked: What contribution over and above the meet- 
ing of your classes would you like to make to the 
profession of science education? 

Although many of their answers point toward 
traditional research areas, others may give some 
new directions to those people who prefer groping 
wherever the most significant answers are likely to 
be found rather than ‘“‘where the light is.” Here are 
questions that suggest new directions. 

What are the characteristics of the best science 
program for one-science teacher schools, that is, 
schools with a total senior high enrollment of 200 
pupils or less? 

What worthwhile relationships can be estab- 
lished between science teachers, their students, and 
' science-related enterprises within the community? 

How can a ‘teacher “see” the image which his 
new students have of him and the subject he 
teaches? Do students think, for example, that 
teachers are people who are incapable of doing any- 
thing but teach? 

What are the criteria for a cooperative course 
of study for physics and mathematics teachers? 

Does the usual textbook treatment of evolution 
present the most meaningful evidence bearing on 
the topic? 

Do high school biology, chemistry, and physics 
courses take their students equal distances into 
the respective sciences? Has each advanced equally 
along the maturity spectrum—observation, descrip- 
tion, measurement, classification, and establishment 
of relationships? 

Does the fusion of physics and chemistry into a 
physical science course hold the same promise for 
the latter half of the 20th century that the fusion 
of zoology and botany into a biological science 
course did for the first half? 

Are there basic principles of science included in 
the general science program for which available 
demonstrations and/or laboratory exercises are in- 
adequate? 
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Are abstract science and mathematics concepts 
easier for the students to grasp when presented 
with teaching aids? 

Is there a need for a government academy to 
train a hard core of the nation’s science teachers? 

Can TV programs educate the public on scientific 
developments and methods of research and investi- 
gation? 

Should there be subsidized institutes allowing 
teachers to be brought up to date on the tactics 
and subject matter of science teaching? If so, 
what should be their characteristics? 

How can biology, a scientific subject, be presented 
more scientifically ? 

Should science teachers train scientific and tech- 
nical writers? 

For topics which recur in elementary, junior 
high, senior high, college, and graduate school 
courses what are the optimum depths for each grade 
level at which science teaching should be focused? 

What are the science teacher’s responsibilities 
regarding the public’s attitude toward the impor- 
tance of science? 

Are the satisfactions to be gained from causing 
students to extend themselves beyond their capaci- 
ties adequate to justify the necessary effort on the 
part of the teacher? 

What are the criteria of good relations between 
high school and college science faculties and who 
measures them? 

What are the science teacher’s responsibilities for 
the social implications and consequences of science? 

What specific aspects of a student’s success or 
failure in college science courses can be traced to 
success or failure in high school science courses? 

What specific aspects of success or failure in a 
science course can be traced to success or failure in 
prior or concurrent mathematics courses? 

Is the ability or inability to benefit from various 
types of laboratory instruction correlated with 
other factors known to influence learning? For 
example, do bright and dull students benefit 
equally from the “against par’ type of physics 
exercise? 

Should the laboratory be used to ‘“‘prove”’ the laws 
of nature or to provide opportunities for the stu- 
dent to see how these laws operate in naturally 
occurring events and circumstances? 
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Look British Secondary Science Education 


By MARGARET J. McKIBBEN 
Oak Park and River Forest High School, Oak Park, Illinois 


A MAJOR CONCERN OF EDUCATORS in the United 
States is that Russia has surpassed us in the train- 
ing of scientists, technicians, and engineers. Recent 
criticism has been leveled chiefly at the inefficiency 
of the high school. Many of us have an “academic 
inferiority complex” about our educational system 
when talking to Europeans, because we feel that 
children abroad are further advanced in their sub- 
jects (including the sciences) than ours. Whether 
these criticisms and feelings are justified is one 
question; what we can do to upgrade our science 
training at the secondary level is another and more 
pertinent one for us to ask ourselves. 

Since no comparable data are available for the 
products of British secondary schools and American 
high school graduates, no final statement can be 
made concerning the relative merits of the two 
systems. However, it behooves us to learn all we 
can about the training of scientists in other coun- 
tries in order to improve our own system. 

Since university preparation in England is almost 
exclusively the job of grammar schools and of the 
so-called ‘“‘public schools,”’ such as Eton and Harrow, 
it is with these two types of schools that we are 
concerned in learning what we can about the train- 
ing of scientists. Entrance to the grammar schools 
is based on results of the Eleven Plus Examination 
given in primary schools to children about the age 
of 11. The top 15 per cent, as determined by these 
examinations, are admitted to grammar schools. 
The public schools are secondary schools with 
students of similar ability. 

University entrance is by examination. These, 
called the:General Certificate of Education examina- 
tions, are given in the fifth and sixth forms (cor- 
responding to our 11th and 12th grades) of both 


The writer, a biology teacher, taught under 
the Fulbright Exchange Program in o grammar 
(secondary) school in London during the past 
school year. While in England, she had the 
opportunity to visit schools recommended for 
their excellence in science education. This 
article is based on her observations in six gram- 
mar schools and two public schools. 
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grammar and public schools. Their significance 
lies in the fact that they determine to a large ex- 
tent the content of the courses in both of these 
types of schools. 

They may be taken at one of three levels— 
ordinary, advanced, and scholarship. The univer- 
sities require a certain number of passes at the 
advanced level in addition to a certain distribution 
in subject-matter areas. London, Oxford, and Cam- 
bridge offer their own G.C.E. examinations. The 
northern universities including Birmingham, Liver- 
pool, and Manchester have combined in this matter 
and give one which meets their common needs, and 
the newer universities (Nottingham, Southampton, 
and Exeter) tend to use the University of London 
examinations. 

Except for the practical sections of the examina- 
tions at the advanced and scholarship levels, the 
questions asked are largely of the essay type requir- 
ing recall of detailed factual information. A descrip- 
tion of the zoology examination at the advanced 
level for which the writer prepared girls will give 
an idea of the others. It consisted of three three- 
hour sections. The first and second of these, ad- 
ministered at the school, were written papers cover- 
ing invertebrates and vertebrates respectively. 

Two examples taken from a recent zoology 
examination indicate that the level of difficulty of 
advanced level G.C.E. examinations and conse- 
quently the sixth-form courses preparing for them 
is roughly that of accelerated high school science 
courses being accepted for advanced college stand- 
ing in this country. This question is from the 
vertebrate paper: ‘‘Make large, labelled drawings of 
transverse sections through (a) the region of the 
stomach of a whole female dogfish, and (b) the 
intestinal region of a whole amphioxus. Comment 
on the differences shown by these two sections.” ’ 
The following one is from the invertebrate section: 
“The crayfish is a triploblastic, metamerically seg- 
mented coelomate animal. Explain fully what is 
meant by this statement.” 

The third part, given at a university examination 
center, was of a practical type requiring the micro- 
scopic identification of tissues, the preparation of 


1General Certificate of Education Examination, Advanced Level, 
Summer 1957, University of London. 
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a permanent mount slide, and the dissection of the 
circulatory system of the dogfish shark. Questions 
on the ordinary level papers would be less difficult 
and on the scholarship level papers more difficult. 
Those in the practical sections of the physics and 
chemistry examinations involved the use of mate- 
rials and equipment of those subjects. 


A study of G.C.E. questions in science covering 
a ten-year period indicates that the main objective 
has been the recall of facts and principles. In the 
last year or so, however, a few questions involving 
skill in problem-solving techniques have been intro- 
duced into the papers. Because of the influence 
exerted by the examinations on the secondary 
course content, increased emphasis on interpretation 
of data, applying facts and principles, and other 
aspects of the scientific method in grammar schools 
and public schools may be expected in the future. 


Apart from these “external” examinations were 
the “internal” ones given by the masters at the end 
of each term to determine the grade for the course 
and class standing. Questions on these were of the 
essay type and answers were graded on the basis 
of demonstrated knowledge of the subject, organi- 
zation of ideas, grammar, and penmanship. 


Laboratory Work and Equipment 


Considerable attention was given to laboratory 
activities in the schools visited, especially at the 
‘upper levels, as well as on the G.C.E. examinations. 
Much of the laboratory work is of the direction- 
following type. This is not always the case, how- 
ever. In one of the upper form classes in physics 
each of the seven students in the class had been 
given a card containing the statement of a problem. 
All necessary equipment had been made available 
and each boy was at work solving his individual 
problem. 

Laboratory equipment and facilities in the schools 
visited were comparable to those found in our 
better science departments. In addition, the local 
county councils provided free of charge such ex- 
pendable materials as chemicals and live and pre- 
served material for study in state-aided schools. 
Films and filmstrips of good quality were available 
free of charge from the same sources. The London 
County Council gave especially good service in these 
respects. But of greatest value of all (at least to 
the writer) was the laboratory assistant system. 
Under this system laboratory girls in girls’ schools 
and laboratory boys in boys’ schools assist the 
teachers by setting up equipment for demonstra- 
tions, getting out and putting away materials for 
laboratory periods, projecting films, and otherwise 

(Continued on page 159) 
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Bulletin Board is The Science Teacher's “catchall” feature and 
will appear when pertinent items warrant its publication. It will 
carry notices from TST’s editors, from NSTA, and from NSTA 
members or other science teachers who may wish to use it. Its 
subject matter can be classified “miscellaneous,” the basic quali- 
fication being that the notice is of interest to science teachers. 
No commercial items, of course—and TST’s editors reserve the 
right to determine the publication suitability of notices submitted. 
Write to: Bulletin Board Editor, The Science Teacher, 1201 Six- 
teenth Street, N.W., Washington 6, D. C. 


IGY BULLETIN: This official monthly publication of the U.S. 
National Committee for the International Geophysical Year 
is now available by subscription at special rates for science 
teachers and their students. The Bulletin contains brief 
articles and reports on IGY programs in a dozen different 
scientific fields. Each subscription will include all back 
issues, dating from July 1957, as well as all future issues— 
at least through December 1958, possibly through June 1959. 
Special rates are: $3.50 each for individual subscriptions, $3 
each for five or more subscriptions mailed to a single ad- 
dress. Write to: Publications Office, National Academy of 
Sciences, 2101 Constitution Avenue, Washington 25, D.C. 


“OPEN-ENDED” CHEMISTRY EXPERIMENTS: A second group of 
eight pretested experiments for senior high schools has been 
produced by the Manufacturing Chemists’ Association. 
Subjects are: Reaction Between Zinc and Nitric Acid, Cor- 
rosion of Iron, Oxidation and Reduction, Catalysis, Finding 
Molecular Weights, Strength of Sodium Hypochlorite Solu- 
tion, Rate of Reaction as Determined by Strong and Weak 
Acids, and Rubber. Each school may obtain free for each 
experiment 30 student guides and one teacher iniormation 
sheet; additional materials are two cents per sheet. For 
order forms write to: Director of Education, Manufacturing 
Chemists’ Association, Inc., 1625 Eye Street, N.W., Wash- 
ington 6, D.C. 


SCHOOL ADMINISTRATORS’ REPORTS: Education at Weeks, 
subtitled “A Junior High School Builds Its Program. ... , rj 
is an example of recent excellent reports by school admin- 
istrators including accounts of their school science programs. 
Among others are reports for Cleveland, Ohio; Cincinnati, 
Ohio; and Lincoln, Nebraska. Commonly these are avail- 
able in single copies free or at low cost. The Weeks report, 
on Weeks Junior High School, Newton Centre, Massachu- 
setts, is $1.25. For a copy write to: Donald K. Davidson, 
Principal, Weeks Junior High School. 
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Couldn't you get greater teaching results if you had new 
layouts and new facilities for your science rooms this fall? 
That's only a few months away, but there’s still time if you 
act now. Sheldon can plan science rooms specifically to 
the needs of your school and community — produce the 
educationally correct tables, cabinets, and other 
furniture that is required — and install everything this summer. 
This special rush-order service is offered by Sheldon in 
response to the sharply increased demand for modern science 
teaching facilities in secondary schools. We have geared 
our engineering and manufacturing to accommodate a limited 
number of new custom installations during school vacation. 
Yours may be one of them. 

This could be the answer to the science teaching problems 
facing your school. Talk it over with your school administrator 
without delay. Call on your Sheldon representative for 
additional information and counsel. If you are not 
acquainted with the Sheldon man in your area, call or write 
the Muskegon office. Your inquiry will get prompt attention. 
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Chemistry 


Making Chemistry Demonstrations 
Visual 


By CECIL E. PETIT, Chemistry Instructor, Grants Pass, 
Oregon, High School 


Semimicro techniques and the use of small quan- 
tities of materials have proved valuable in the 
chemistry laboratory. However, for demonstrations 
that are to be observed by the entire class, they are 
usually inadequate. For most students in the back 
row to observe what is taking place in test tube 
demonstrations, it is desirable to use large one-inch 
test tubes. 

This often presents a problem, since the standard 
test tube rack is not built to take tubes of this size. 
Also, demonstrations that are run at desk level are 
difficult to observe. To overcome these difficulties, 
a special demonstration desk rack has proven useful. 

The rack stands 20 inches high and has a base 
seven inches wide. The length is 22 inches to allow 
ten holes 1-1/8 inches in diameter spaced two inches 


A working drawing of this apparatus may be obtained by 
sending a stamped envelope to the author. 
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on center. The drying pins are made excessively 
long—nine inches—to permit complete drying of 
test tubes between demonstrations. 

An added feature is the sliding panel back of the 
test tubes. This is painted black on one side for 
demonstrations giving light colors and white on the 
other side for reactions that are dark. 


Biology 


A Plant Growth Experiment 
By RUSSELL PENGELLY, Klamath Falls, Oregon 


I have been carrying out this experiment for 
about four months. It is the growing of duckweed 
Lemma minor in an airtight jar of water. It is a 
simple experiment and can teach children of all 
ages a great deal about plant growth. 

I used a bottle 4% inches tall and two inches in 
diameter. This was half filled with water and then 
some 25 duckweed plants were placed in the water. 
The lid was then put on as tight as it could be 
turned with the hope of making the jar airtight. 
After a week I found a small snail in the bottle. 
I left it there; eventually it died. 

Some points to be made about this experiment 
are the following. 

1. One can watch the roots develop; the root 
caps are large and can be seen very easily. 

2. Some of the plants die, but others develop to 
take their place. 

3. It can be shown that the plants use and make 
both carbon dioxide and oxygen. 

4. There will be interest in why the plants do 
not need “air.” 

For the project-minded student this should sug- 
gest various questions. For example, what is the 
average concentration of carbon dioxide in the air 
when the jar is in the sunlight? What is the con- 
centration after the jar has been in the dark for 
some time? What is the average pH of the water 
and how does it change? What is the average 
number of plants this environment will maintain? 
If the duckweed is grown under different tempera- 
ture conditions, will this affect its growth rate? 
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This is one of those simple experiments that is 
very easy to do. But the number of things one 
can do with it is limited only by the ability and 
imagination of the people working with it. 


Physics 


A Classroom Demonstration of a 
Series-Parallel Circuit and the 
Heating Effects of an Electric Current 


By WENDELL F. BENNETT, Head of Science Depart- 
ment, Natick, Massachusetts, High School 


Once my physics students have completed a 
laboratory exercise on “fall of potential,” I generally 
perform the demonstration outlined here. First, I 
review their experiment on fall of potential, and 
introduce the subject of the series-parallel circuit. 
Since the demonstration also involves the heating 
effect of an electric current, I explain to them that 
the calories of heat produced are a product of 
I°R times a constant (which they will later deter- 
mine by experimentation). 

I use two pieces of wire, each 50 cm long. One 
wire is copper, B & S gauge DCC number 30; the 
other is bare iron wire, number 35. 

The series circuit is demonstrated first, using 
24 VDC for the potential. I call on one of my stu- 
dents to assist me, connect my wires together in 
series, and ask the class to observe and make notes 
on their observations. The circuit is then closed. 
The iron wire becomes red hot, and should be clearly 
visible to the class. In case the glowing wire is 
not visible to the class, my assistant cuts a piece 
of paper with the hot wire. I then have him feel 
of the copper wire, and tell the class whether it is 
hot or cool. 

After answering any questions that may be asked, 
but making no explanations of the reasons “why,” 
my assistant then disconnects the two wires, and re- 
connects them in parallel. My source of potential 
is now changed to 6 VDC. (Note: We have a con- 
trol panel, with two circuits at my bench. One 
circuit has 24 V, while the other has 6 V placed 
on it. Dry cells or storage batteries will work 
equally as well.) 

It is necessary to leave the circuit closed for 
only a few moments in order to have the heating 
effect in the copper wire cause the cotton covering 
to start smoking. At the same time I have my assist- 
ant feel of the iron wire and determine its relative 
temperature. If the circuit is left closed too long, 
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however, the copper wire will break or burn 
through. I try to stop the demonstration before 
that point is reached. 

Again I answer any questions pertaining to the 
demonstration itself, and then allow the class a few 
minutes to analyze their observations and to pre- 
pare a written explanation of the “why” of the 
demonstration. 

The principal advantage of this experiment is its 
simplicity. It is very easy to set up and easy to 
demonstrate; it is clearly visible to all parts of the 
classroom; and perhaps most important of all, it 
makes student understanding of the nature of the 
series-parallel circuit much greater. 
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directors were ch by b 


will be of two-year duration. 


Herbert A. Smith, above, President 1958-59. Professor of 
Education and Director, Bureau of Educational Research 
and Service, University of Kansas, Lawrence. Formerly 
science teacher, Nebraska high schools; author of numerous 
articles in science journals. Formerly NSTA Region VII 
Directcr. 


Glenn O. Blough, right, Retiring 
President 1958-59. Associate 
Professor of Education, Univer- 
sity of Maryland, College Park. 
Formerly Specialist for Elemen- 
tary Science, U. S. Office of 
Education, Washington, D. C. 
Author and co-author of more 
than two dozen books includ- 
ing “Elementary School Sci- 
ence and How to Teach It” and 
many books for children. 


Donald G. Decker, 
dent-elect 1958-59. 


Presi- 


left, 
Chairman, 
Division of the Sciences; Direc- 
tor, Laboratory School; Direc- 
tor, Summer Sessions; Director 
of Instruction; Colorado State 


College, Greeley. During war 
years, worked with Manhattan 
Project, Oak Ridge, Tennessee. 
Chairman, Planning Committee, 
1958 NSTA Convention. Au- 
thor and filmstrip consultant. 


BOARD OF DIRECTORS 
Executive Committee 


President: Herbert A. Smith 

Retiring President: Glenn O. Blough 

*President-elect: Donald G. Decker 

*Secretary: Sylvia Neivert 

*Treasurer: Robert T. Lagemann (re-elected) 

Executive Secretary: Robert H. Carleton, NSTA headquar- 
ters, Washington, D. C. 


Directors 


REGION I: (1958-59) Director—Dorothy W. Gifford, Head, 
Science Department, Lincoln School, Providence, Rhode 
Island. Alternate Director—Clifford R. Nelson, Junior 
High School Science Consultant, Weeks Junior High 
School, Newton Centre, Massachusetts. 
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NSTA Officers and Directors 
for 1958-59 


Under the revised constitution which became effective December 26, 1957, seven officers and 
ship ballot in the NSTA 1958 elections. 
for two years; the treasurer elected this year will serve for one but succeeding terms for this post 
The post of alternate director has been eliminated, but those 
elected last year will serve out their two-year terms. 

The new administration, including ten officials who are holdovers from previous elections, 
takes office July 1, 1958. The incoming Board of Directors is listed below (asterisks appear before 
the names of those officials selected in the 1958 elections). 


The secretary will serve 


Sylvia Neivert, left, Secretary 1958- 
60. Chairman, Science Department, 
Bay Ridge High School, New York 
City. Contributor to New York 
City professional journals. Member 
of NSTA Publications Committee; 
Executive Board, New York City 
Biology Teachers Association. 


Robert T. Lagemann, right, Treasurer 
1958-59. Chairman, Department of 
Physics and Astronomy, Vanderbilt 
University, Nashville, Tennessee. 
Currently NSTA Treasurer, formerly 
Region III Director. Formerly pro- 
fessor, Emory University; physicist, 
Manhattan District, World War II. 


*REGION II: (1958-60) C. Richard Snyder, Biology Teacher, 
Radnor High School, Wayne, Pennsylvania. 

REGION Ill: (1958-59) Director—Anita Bickford, General 
Science Teacher, Leland Junior High School, Chevy 
Chase, Maryland. Alternate Director—Donald C. Mar- 
tin, Head, Department of Physics, Marshall College, 
Huntington, West Virginia. 

*REGION IV: (1958-60) Archie L. Lacey, Associate Profes- 
sor of Science, Grambling, Louisiana, College. 

REGION V: (1958-59) Director—Richard W. Schulz, Depart- 
ment of Physics, Purdue University, Lafayette, Indiana. 
Alternate Director—C. Leroy Heinlein, General Science 
Teacher, Woodward High School, Cincinnati, Ohio. 

*REGION VI: (1958-60) James Hervey Shutts, Consultant 
in Science, Minneapolis, Minnesota, Public Schools. 

REGION VII: (1958-59) Director—Paul A. Wilkinson, Chair- 
man, Science Department, Manual High School, Denver, 
Colorado. Alternate Director—Horace H. Bliss, Associate 
Professor, Chemistry Chairman, Oklahoma Science Serv- 
ice, Extension Division, Univ. of Oklahoma, Norman. 

*REGION VII: (1958-60) Eugene Roberts, Head, Science 
Department, Polytechnic High School, San Francisco. 


Thanks to... 


the following retiring members of the 1957-58 Board who 
worked diligently and enthusiastically for the Association: 
Retiring President John S. Richardson; Secretery H. M. 
Louderback; Region I Director Herbert Reichard; Region 
IV Directors Ernest E. Snyder and John A Manning; Region 
VI Directors Henry E. Goebel and Gertrude M. Olson; and 
Region VIII Directors Edward M. Gurr and Robert A. Rice. 


The SCIENCE TEACHER 


At 
— 


If you want a really new biology text, see 


BIOLOGY 


A BASIC SCIENCE 


Heiss, LAPE 


This brand-new textbook for high school biology courses (published this month) 
gives a dynamic and meaningful insight into the basic facts, concepts and principles 
of biology as a vital force in your students’ daily lives. By use of the problem 
approach, it gives students ample opportunity to engage in exciting, informative 
activities. It helps develop a scientific outlook and master the use of scientific methods 
at the same time that it satisfies students’ natural curiosity about the living world. 
The text builds around eighty-five carefully selected problems. These require students 
to collect, organize, interpret, evaluate, or apply biological information. Many of the 
learning experiences are true controlled experiments. Not only lively, but exceptionally 
attractive as well, Biology—A Basic Science is a worthy addition to the exciting group 
of texts that make up the Van Nostrand Science Program. 


SCIENCE 
N PROGRAM 


SCIENCE IN EVERYDAY LIFE, 1958 edition 


Obourn, Heiss, Montgomery 


PHYSICAL SCIENCES—A BASIC COURSE, 1958 edition 


lorde 
Hogg, Cross, Vordenberg 


CHEMISTRY—A BASIC SCIENCE, 1957 edition 
Hogg, Alley, Bickel 


PHYSICS—A BASIC SCIENCE, 3rd edition 


Burns, Verwiebe, Hazel, Van Hooft 


EARTH SCIENCE—THE WORLD WE LIVE IN 


Namowitz, Stone 


VAN NOSTRAND New Jersey 
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By ABRAHAM RASKIN 
Secretary-Editor, STAR ‘58; Hunter College, New York City 


THE ScIENCE TEACHER ACHIEVEMENT RECOGNI- 
TION (STAR) awards program of 1958 is the fifth 
program of its kind sponsored by the National 
Science Teachers Association. The first was con- 
ducted in 1952 and drew 57 entries; the 1953 pro- 
gram drew 47 entries; and the 1954 competition, 
130 entries. 

In 1956, the National Cancer Institute, U. S. 
Public Health Service, recognizing the importance 
of the science teacher in developing a pool of young 
scientists from which to recruit future leaders in 
research, the teaching of science, and other scien- 
tific fields, decided to support a program of science 
teacher recognition. The first STAR program, con- 
ducted by NSTA in 1956-1957, gained national 
recognition and attracted 303 entries. The second 
of these awards programs, STAR ’58, is also sup- 
ported by the National Cancer Institute. This 
year, despite the fact that the nature of the entry 
was very closely defined, there were even more 
entries. A total of 369 were submitted from 45 
states and territories. 

This year STAR was designed to stimulate and 
to recognize superior laboratory instruction in 
science in grades 7 through 12 in U. S. public, pri- 
vate, and parochial schools. We were interested 
particularly in encouraging the development of crea- 
tive ideas, teaching materials, and teaching tech- 
niques related to the laboratory. 

The task of judging the 369 entries was a formi- 
dable one. Gratitude is due the members of the 
STAR National and Advisory Committees who 
served on the two judging panels. The judges were 
Miss Mary Polk Roberts of Towson, Maryland; Dr. 


AWARDS 


Margaret McKibben of Oak Park, Illinois; George 
Taylor of Arlington, Virginia; and Kenneth Vorden- 
berg of Cincinnati, Ohio—all of the science teaching 
fraternity; and Dr. Ross MacCardle of the National 
Cancer Institute; Dr. Israel Light of the U. S. 
Public Health Service; and Spencer Mapes of the 
American Cancer Society. Robert H. Carleton, the 
director of STAR °58, and the author helped, too. 


What was the nature of the entries? 


Many of the 58 cash award winning entries were 
concerned with the development of special activities 
and facilities for gifted and talented students in 
science. Several entries in this category were ac- 
counts of special summer activities, including a pre- 
college science center for boys with motivation and 
aptitude in science and a summer course in experi- 
mental biology. Other entries in this group were a 
set of laboratory procedures for the gifted girl in 
physics; a biology laboratory exercise making use 
of an oscilloscope; several science seminars for the 
specially talented in the sciences, including one in 
medical science for tenth-graders; several science 
project programs for the gifted; and several activi- 
ties for the gifted in the junior high school, includ- 
ing an introductory course in chemistry and physics. 

Several of the cash award winning entries were 
concerned with the extension of the classroom to the 
out-of-doors. One of these, from the Northwest, dealt 
with the school forest; another described an ecologi- 
cal survey of a local park; a third was a compara- 
tive ecological study of four different habitants; 
and a fourth described a field trip to Florida. Ordi- 
narily, this last might not be considered unusual. 
But the pupils who took this trip were from a high 
school in Connecticut. 

Many of the entries pointed up the need for pro- 


$250 WINNERS: Left to right across the bottom of these two poges—Alaimo, Cash, Davis, Norris, Orth, Pollack, Roggen, Sailsbury, 
Sister Mildred Marie, Slesnick. 
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$500 WINNERS: Left to right—Bassow, Kahn, Perky, Trump, Yarian. 


viding secondary school teachers of science with 
laboratory space, facilities, and assistance for carry- 
ing on research and development projects. 

One was a mouse smoking device useful in cancer 
research. This piece of apparatus has already been 
adopted for experimental use in a state-supported 
research institution in New York. Another develop- 
ment project consisted of a set of inexpensive three- 
dimensional models of atoms that can be used to 
explain the geometry of chemical bonding. 

Three of the more unusual winning entries in- 
cluded an account of a science teacher’s odyssey of 
approximately 5400 miles to make a teaching film 
on uranium; an account of how high school stu- 
dents contributed to a fly control campaign in a 
large community; and a description of how a rain- 
drop can be used as a basis for a review and inte- 
grated unit in mechanics in high school physics. 

The judges noted the absence of any considerable 
number of entries describing new laboratory exer- 
cises in secondary school science. There is a great 
need, apparently, for more programs such as the 
one conducted in the summer of 1957 in the bio- 
logical sciences at Michigan State University. The 
situation in chemistry will undoubtedly be improved 
by the series of open-ended experiments being pro- 
duced by the Manufacturing Chemists’ Association, 
as will the situation in physics through the work of 
the Physical Science Study Committee, headquar- 
tered at the Massachusetts Institute of Technology. 
More such projects are needed. 


Who were the STAR ‘58 winners? 


In the entire awards group of 109 cash award and 
certificate of merit winners there were 87 men and 
22 women. 


Twenty-four of the 109 winning entries were sub- 
mitted by teachers with less than five years of teach- 
ing experience; 54 with six to 15 years; 22 with 16 
to 25 years; and seven with 26 to 35 years of ex- 
perience. The average number of years of experi- 
ence of a winning STAR entrant is ten. 

A selection of the winning entries will be pub- 
lished in a brochure which will be distributed to 
NSTA members in the fall of 1958. Many more of 
the entries will be published in The Science Teacher 
and in other publications. 

STAR ’58 winners were announced at the 6th 
National Convention of the National Science Teach- 
ers Association in Denver on March 28, 1958. 
Medallions and checks were distributed to winners 
in the cash awards group. Plaques will be distrib- 
uted to the schools represented by these winners. 
Certificates of participation will be distributed to 
all non-winning entrants. 


THE $500 AWARD WINNERS 


Herbert Bassow, Fieldston School, New York, N. Y.; 
Atomic Model Making and the Geometry of Chemical Bond- 
ing. 

Paul Kahn, Bronx H. S. of Science, Bronx, N. 
Assignment: Key to the Biology Laboratory. 

Gregory M. Perky, Newman H. S., New Orleans, La.; The 
Physics of a Raindrop. 

Richard F. Trump, Sr. H. S., Ames, Iowa; The Flies in Our 
Biology. 

S. Alton Yarian, Emerson Jr. H. S., Lakewood, Ohio; 
More Front Seats. 


THE $250 AWARD WINNERS 


Angelo C. Alaimo, Kensington H. S., Buffalo, N. Y.; Will 
Cancer Be Conquered in the High School Laboratory? 

William W. Cash, Jr., Eagle Rock H. S., Eagle Rock, Va.; 
Effective Science Teaching Without Facilities—The Im- 


portance of the Use of Public Relations. 
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John D. Davis, Exeter H. S., Exeter, N. H.; A Laboratory 
Experiment for the Study of Charles’ Law. 

Howard E. Norris, The Loomis School, Windsor, Conn.; 
Planning and Operation of the Pre-College Science Center 
at The Loomis School. (A group entry.) 

Concettina T. Orth, Emerson Jr. H. S., Los Angeles, Cal.; 
Laboratory Experiences for General Science Taken from a 
Unit of Work Organized around the Theme “Survival.” 

Harvey Pollack, Forest Hills H. S., Forest Hills, N. Y.; 
The High School Physics Laboratory Approach. 

Morton S. Roggen, Erasmus Hall H. S., Brooklyn, N. Y.; 
A Quantitative Determination of Vitamin C Content in 
Various Foods. 

Murl B. Sailsbury, Evanston Twp. H. S., Evanston, IIl.; 
A Science Seminar for Gifted Secondary School Students. 

Sister Mildred Marie Brenner, Central Catholic H. S., Great 
Falls, Mont.; Cancer Education: A Potent Force in Develop- 
ing Future Scientists. 

Irwin L. Slesnick, University School, Columbus, Ohio; 
Room 313—Research Center. 


THE $50 AWARD WINNERS 


Norman B. Abraham, Yuba City Unicn H. S., Yuba City, 
Cal.; Creative Chemistry through Student Selected Labora- 
tory Research. 

Bernard L. Alberg, Kaukauna H. S., Kaukauna, Wis.; 
Vocational Explorations in Chemistry. 

Arthur J. Baker, Crystal Lake H. S., Crystal Lake, IIl.; 
Self-Discovery Activities in the Biological Laboratory. 

Marjorie P. Behringer, Alamo Heights Sr. H. S., San 
Antonio, Tex.; Guiding the Talented Science Student. 

Joel Beller, Richmond Hill H. S., Richmond Hill, N. Y.; 
The Use of the Oscilloscope in the Biology Laboratory. 

Lois W. Bennett, Mathewson Intermediate School, Wichita, 
Kan.; Science Wheel of Motivation—The Junior High Sci- 
ence Curriculum. 

Arnold E. Bereit, West Phoenix H. S., Phoenix, Ariz.; 
Chromatography of Inorganic Ions as a Means of Teaching 
Qualitative Analysis in High School Chemistry. 

Brother Josephus Henlein, Christian Brothers H. S., St. 
Louis, Mo.; The Use of Ascaris in High School Embryology. 

John J. Darnaby, Jr., Parkville Jr.-Sr. H. S., Baltimore, 
Md.; A System for Accounting, Providing and Maintaining 
Science Equipment. 

Gerald E. Einem, Melbourne H. S., Melbourne, Fla.; Sci- 
ence Research. 

Everett M. Ferris, Central H. S., Syracuse, N. Y.; A Science 
Seminar for High School Students. 

Harper Follansbee, Phillips Academy, Andover, Mass.; 
Grass Seed: Source of Laboratory Material. 

Harold C. Freshwater, Lorain H. S., Lorain, Ohio; Labora- 
tory Procedures for the Gifted Girl in Physics. 

Robert L. Gantert, Alexander Hamilton Jr. H. S., Seattle, 
Wash.; An Introductory Course in Nursing-Medical Tech- 
niques. 

Robert S$. Gordon, Herricks Jr. H. S.. New Hyde Park, 
N. Y.; A Group Science Project—Reconstruction of a Field 
Mouse Skeleton from Owl Pellets. 

Francis F. Grell, Half Hollows Hills H. S., Hunting- 
ton Station, N. Y.; You, Bacteria and Three Important 
Antibiotics. 

Doris E. Hadary, North Bethesda Jr. H. S., Bethesda, Md.; 
The World Is Our Textbook. 

Millard Harmon, Weeks Jr. H. S., Newton, Mass.; Today’s 
Gold—Uranium. 

Thomas M. Haynes, Shortridge H. S., Indianapolis, Ind.; 
Life in a Meter Square. 
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Dale S$. Hunter, Asa Mercer Jr. H. S., Seattle, and Robert 
L. Gantert, Alexander Hamilton Jr. H. S., Seattle, Wash.; 
Planting the Seed of Interest. 

David O. Johnston, Franklin H. S., Franklin, Tenn.; Sta- 
tion to Station Experimentation—Unlimited. 

Catherine H. Kelly, Westside Com. H. S., Omaha, Neb.; 
An Introduction to Chromatography in High School Chemis- 
try. 

Ellen L. Littlefield, The Gilbert School, Winsted, Conn.; 
Florida Field Trip. 

Anne E. Nesbit, South Jr. H. S., Pittsfield, Mass.; Ninth- 
Grade Science Research. 

Robert O. Nunemacher, Roosevelt H. S., Dayton, Ohio; 
Group Research Work in High School Chemistry. 

Thomas G. Overmire, Shortridge H. S., Indianapolis, Ind.; 
Autumn Coloration of Leaves. 

Stanley C. Pearson, Pasadena City Schools, Pasadena, Cal.; 
No Rest for the Gifted. 

Audrey E. Pressler, Frederick H. S., Frederick, Md.; Bac- 
teria That Make Life Possible. 

James A. Rossas, Oroville Union H. S., Oroville, Cal.; 
A Case of and for the Subjective Laboratory. 

Francis J. St. Lawrence, Lakewood Sr. H. S., Long Beach, 
Cal.; Science Projects Supplement Laboratory Procedures. 

Richard F. Salinger, Wilton H. S., Wilton, Conn.; Library 
Research—A Necessary. Adjunct to Laboratory Work. 

David W. Saltus, Wakefield H. S., Arlington, Va.; Teachers’ 
Manual for a Unit on Non-Euclidean Geometry for the 
High School. 

Sidney Seltzer, High School Biology Teacher, New York, 
N. Y.; Science Experiences in Community Laboratories. 

Sister Mary Cabrini Hohl, St. Mary H. S., Akron, Ohio; 
Project Multimeter: An Attempt at Integrating the Teach- 
ing Unit on Current Electricity. 

Edgar D. Steckel, Whitehall Twp. Jr.-Sr. H. S.. Hokendau- 
qua, Pa.; A Method for Teaching Elementary Genetics in 
the Senior High School. 

Charles W. Stonebarger, Brooklyn Friends School, Brook- 
lyn, N. Y.; Problem Solving in the Physics Lab. 

Kenneth J. Torgerson, Doolen Jr. H. S., Tucson, Ariz.; 
Methods for Eighth-Grade Science Teaching. 

David S. Trier, Lincoln H. S., Tacoma, Wash.; Nature’s 
Laboratory—The School Forest. 

Theodore H. Varbalow, Olney H. S., Philadelphia, Pa.; 
Report on the Tacony Creek Park. 

Dorothy L. Vaughn, Neodesha H. S., Neodesha, Kan.; 
Stimulating Interest in Science Through Special Projects. 

Gerald L. Witten, Grant Co. Rural H. S., Ulysses, Kan.; 
Free Fall Experiment Via Water Drop. 

Dorothy D. Wright, Washington-Wilkes H. S., Washing- 
ton, Ga.; How Science Project Work of Gifted Students Is 
Used to Enrich the Science Program for all Students. 

Harry F. Wunker, Jr., Garfield H. S., Terre Haute, Ind.; 
A Study of Antibiotics—For Botany or Biology Classes. 


THE MERIT CERTIFICATE WINNERS 


Patricia Archibald, Crown Point H. S., Crown Point, Ind.; 
Bean Activities for the Teaching of the Scientific Method 
in Biology. Allen M. Baker, Hinsdale Twp. H. S., Hinsdale, 
Til.; Chemistry Laboratory Instruction through Use of the 
Semimicro Technique. Sam S$. Blanc, Gove Jr. H. S., Denver, 
Colo.; Work Ability of an Insect. Brother Cyr, S.C., McGill 
Inst., Bayonne, N. J.; A Physics Practical. Paul Bujalski, 
Ray H. S., Ray, N. Dak.; An Apparatus for the Visual 
Demonstration of Chaotic Molecular Movement, Maxwellian 
Velocity Distribution, the Heating Effect, and the Gas Laws. 

(Continued on page 168) 
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$50 WINNERS: Left to right, top row—Abraham, Alberg, Baker, Behringer, Beller, Bennett; second 
row—Bereit, Brother Josephus Henlein, Darnaby, Einem, Ferris, Follansbee; third row—Freshwater, 
Gantert, Gordon, Grell, Hadary, Harmon; fourth row—Haynes, Hunter, Johnston, Kelly, Littlefield, 
Nesbit; fifth row—Nunemacher, Overmire, Pearson, Pressler, Rossas, St. Lawrence; sixth row—Salinger, 
Saltus, Seltzer, Sister Mary Cabrini, Steckel, Stonebarger; seventh row—Torgerson, Trier, Varbalow, 
Vaughn, Witten, Wright; bottom—Wunker. 
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> Summer Meeting 


The theme of this year’s NSTA annual summer meet- 
ing ties right in with newspaper headlines. Reflecting 
the current concern with the improvement of science 
teaching, the theme chosen by the conference committee 
is “Implications of Research for Science Teaching.” 

The dates for this year’s meeting are June 27 and 28. 
The place is the campus of The Ohio State University 
in Columbus. 

The featured speakers will include Hugh Odishaw, 
Executive Director of the U. S. National Committee for 
the International Geophysical Year; Dr. Glenn O. 
Blough, Associate Professor of Education at the Uni- 
versity of Maryland, College Park, President of NSTA; 
and Professor Robert Wickware of Willimantic, Con- 
necticut, State Teachers College. 

Utilizing resources readily available, the conference 
will offer opportunities for studying research being car- 
ried on under the direction of scientists on the faculty 
of The Ohio State University. There will also be plan- 
ning sessions with these scientists to develop ways and 
means by which a university faculty can contribute to 
science teaching at pre-college levels. Several field 
trips to nearby poinis of interest are also being sched- 
uled as well as discussion groups to consider problems 
of common concern. 

The co-chairmen of the planning committee for the 
summer meeting are Charles Hoel of Bexley, Ohio, 
High School and Professor John S. Richardson of The 
Ohio State University, Retiring President of NSTA. 
The other members of the committee are: Louis Dun- 
lop, McKeesport, Pennsylvania; Lewis Evans, the Uni- 
versity School, The Ohio State University; Mrs. Phyla 
Humphreys, State Department of Education for Ohio; 
Professor Donald C. Martin, Department of Physics, 
Marshall College, Huntington, West Virginia; Charlotte 
Scofield, Columbus, Ohio; Irwin Slesnick, the Univer- 
sity School, The Ohio State University; and Kenneth 
E. Vordenberg, Supervisor of Science for Secondary 
Schools, Cincinnati, Ohio, Public Schools. 


» USTH “Testifies 


Capitol Hill—as Congress is frequently referred to by 
Washingtonians—is, of course, in the forefront of the 
groups seekings facts on how U. S. education can help 
increase U. S. output of scientists. Hearings on “Edu- 
cation and Science for National Defense” were held by 
the U. S. Senate Committee on Labor and Public Wel- 
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fare from January to March 21 and NSTA was one of 
the groups asked to testify. 

A special statement was prepared jointly by NSTA 
President Glenn O. Blough and NSTA Executive Secre- 
tary Robert H. Carleton and was presented by them 
before the Senate committee on February 25. Embody- 
ing facts and figures that outline the problem and con- 


taining recommendations for helping solve it, the 
statement, titled “Science Teaching in Elementary and 
Secondary Schools,” was reportedly well received. It 
expressed the belief of the two Association officials that 
“what we have to say today conforms fully .. . with 
all statements of views and policies adopted by the 
NSTA Board of Directors.” 


In appearing before the committee the two also pre- 
sented the members with copies of NSTA materials 
which have proved pertinent and effective. These in- 
cluded: On the Target! High School Science Teaching 
and Today’s Science-Related Manpower Shortage (April 
1957 TST); the article, Children, Put Away Your Sput- 
niks, by Dr. Blough (December 1957 TST); and the 
editorial, Scrutiny, Castigation, and Constructive Sup- 
port... , by Mr. Carleton (December 1957 TST). 

This series of hearings by the Senate committee was 
held to obtain general information on the science educa- 
tion situation rather than on any specific bills pending 
for legislative action. Some copies of the Blough- 
Carleton statement are available and may be obtained 
on written request from NSTA headquarters. 


» Chemistry “Test 


The High School Chemistry Test, Form N, has gone 
through a second printing. This is the achievement 
test, first published about a year ago, which was de- 
veloped by a subcommittee of 42 teachers appointed 
jointly by NSTA and the Examinations Committee of 
the Division of Chemical Education of the American 
Chemical Society. Elbert C. Weaver, of Phillips Acad- 
emy, Andover, Massachusetts (now on leave with the 
Manufacturing Chemists’ Association, Washington, 
D.C.), served as chairman of the subcommittee. (For 
a report on the test, see Norms of the High School 
Chemistry Test, Form N, February 1958 TST, pages 
32-34.) 

Copies of the test are available to secondary school 
science teachers if requested in writing on official school 
stationery through official school channels. Write to: 
Theodore A. Ashford, ACS Examinations Committee 
Chairman, St. Louis University, St. Louis 4, Missouri. 
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THERE’S AN AO SPENCER 
STUDENT MICROSCOPE 
TO SUIT YOUR EXACT 
TEACHING PLAN 


What is the best teaching microscope? Thousands of Science 
Teachers have told us there is no single answer, Requirements 
differ with budget restrictions, the age of students and the 
course being taught, That’s why AO Spencer makes the variety 
of models row here. You'll find that one will exactly fit your 
specific needs, that all are designed to make your teaching 
hours more productive. 

Realizing that students are at all times wonderfully curious 
and sometimes impetuous, focusing adjustments on all AO 
teaching microscopes are “spring loaded” to prevent damage 
to objectives and costly slides. Eyepieces and objectives locked 
in, if desired. 


@ A low-cost teaching 73) A quality instrument @ One of the most popu- 


microscope that requires little with a low price tag! Designed lar Teaching Microscopes in . 

or no instruction into the tech- for the class where acquisition America! Traditional design 

nique of microscopy. Your of subject matter is the pri- and minimum maintainance 

time is spent solely on subject mary teaching objective. Low make it ideal for the class 

matter. Built-in base illumi- overall height and single pre- where acquisition of subject 

nator assures proper illumina- cise focusing adjustments make matter and skill in microscopy 

tion. Helps students observe the No. 73 easy to use. At- are both important considera- 

specimens properly. tached. substage illuminator tions, All metal, standard size 
available, instrument with top quality op- 


tics. Coarse and fine adjust- 
ments. Attached substage illu- 


Model No. 78R only $77.40 | Model No. 73R only $78.75 | ModelNocoSonly $125.25 
in quantities of 5 or more. in quantities of 5 or more. in quantities of 5 or more. 

Gentlemen: Dept. D95 “| 
American Optical Pledse send me NEW 24 PAGE BROCHURE SBTI458 on AO 
x Spencer Teaching Instruments. | 

Com pany apa | 
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ELEMENTARY SCIENCE 
KIT APPARATUS 


SOMETHING 


NEW 
HAS BEEN 
ADDED 


The new 1958 STANSI SCIENCE KIT has additional equipment and more 
generous quantities of consumable material. There are nearly 200 pieces of 
apparatus to perform 120 experiments which are outlined in the laboratory 
manual, The How Book of Grade School Science. A more intense heat source, 


a liquid-petroleum gas burner with accessories, is one of the new pieces of 
apparatus. 


No. 611 Complete with 7” x 17” x 22” steel cabinet, 41 Ibs. . $55.90 
No. 612 Contents only, without cabinet 


A PRIMARY GRADES SCIENCE KIT with equipment for doing 57 experi- 
ments is now available. Selected equipment from the Stansi Science Kit with 
appropriate experiments for the primary grades is furnished with the same 
laboratory manual as used with the large kit. 


No. 614 Complete with 7” x 17” x 22” steel cabinet, 30 Ibs. | $31.90 
No. 615 Contents only, without cabinet .....+ -$2390 


For more detailed information about the contents of the 
kits, and sample pages from the How Book, write to 


“STANSI SCIENTIFIC CO. 
| 1231 NO. HONORE ST. 
22, ILLINOIS 
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» “In the Hand of Youth 


An attractive new booklet has just been mailed to 
more than 1000 key persons in business-industry who 
have concern in the development of future scientists. 
Titled “In the Hand of Youth . . . Destiny in Science,” 
the booklet reports on what the Future Scientists of 
America Foundation is, how it operates, and its recent 
accomplishments and plans. Designed to stimulate 
business-industry interest in and financial contributions 
to FSAF, the booklet delineates the Foundation’s unique 
and important mission. The scope of FSAF activities 
presented by word and picture underscores the state- 
ment in the introduction that the “Foundation’s effec- 
tiveness . . . and its success in dealing with a critical 
national problem, depend on help from American busi- 
ness and industry.” 

Although general distribution is not being made to 
NSTA members, copies of the booklet are available to 
science teachers who can use it with business-industry 
contacts in their own localities on behalf of FSAF. Re- 
quests for copies—only as many as can be put to practi- 
cal use, please—should be sent to: FSAF, 1201 Six- 
teenth Street, N.W., Washington 6, D.C. 

It is too soon, of course, to judge what the response 
to the booklet will be. In the meantime, contributions 
are being recorded for the 1958 FSAF roster of spon- 
sors. As of mid-February, $17,000 had been received 
for both general and special programs. The 1958 
sponsors as of that date are: 

Crown Zellerbach Foundation 

The Johnson Foundation 

Kennecott Copper Corporation 

Western Electric Company 


» Kesearch 


Received too late for the listing of FSAF-compiled 
Summer Research Assistantships for Science Teachers 
in the March issue of TST (pp. 86 and 87) was notice 
of an additional offering at the University of Rochester. 
Its Department of Physics and Astronomy reports at 
least one research assistantship for two months for a 
high school science teacher “with appropriate skills. . . 
The most useful kind of person would be someone with 
some background or skill in electronics.”” The man to 
contact is Professor Morton F. Kaplon, Department of 
Physics and Astronomy, College of Arts and Science, 
University of Rochester, Rochester 20, New York. 
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FSAF has been advised by the Scientific Manpower 
Commission that “there is no excuse at the present time 


for the (military) induction of essential teachers.” The 
statement came from Dr. Howard A. Meyerhoff, the 
Commission’s executive director, whom FSAF con- 
sulted after receiving a number of inquiries from 
science teachers on their military service responsi- 
bilities. Recognizing the importance of the teacher in 
developing future scientists, FSAF undertook the check 
on the science teacher’s military service status. 

In writing his opinion, Dr. Meyerhoff enclosed for 
guidance a copy of his answer to a school official’s letter 
which FSAF had transmitted to him. He answered: 


“The Scientific Manpower Commission is handling 
problems of the kind that are troubling you, and we will 
be glad to assist in any individual cases that may arise 
in your school system. 

“Qualified science and mathematics teachers are con- 
sidered to have a ‘critical occupation,’ and high school 
teaching is classified as an ‘essential activity.. Under 
Selective Service rules and regulations, this set of facts 
qualifies any of your teachers who are spending the 
greater part of their time on science and/or mathematics 
instruction for occupational deferment (Class II-A). Of 
course, it does not relieve them of their obligation to 
serve in uniform, but it also gives them the option of 
fulfilling their military obligation by entering the Critical 
Skills Reserve Program. This program requires only 
three months of military training, and it is sometimes 
possible to arrange the period of service so that it will 
coincide with the summer vacation. Unfortunately the 
several branches of the armed services limit the number 
of people they will accept in the Critical Skills Reserve 
Program, and in view of this situation, the Selective 
Service System has ruled that people who are eligible but 
who cannot be accepted may have their induction post- 
poned, but the local boards are strongly urged to place 
such people in Class II-A, at least until the Critical Skills 
Reserve Program can accommodate larger numbers. 

“In dealing with local boards on specific cases of teach- 
ers in your school system, may I suggest that any I-A 
classification given them be promptly appealed and 
further, that in any negotiations with local boards with 
regard to individual cases, you refer them to Selective 
Service Operations Bulletin No. 184, issued under date 
of October 10, 1957. If any board should be recalcitrant 
in the face of this operations bulletin, or if any state 
appeal board should uphold a I-A classification given by 
a local board, may I urge that you refer the case to the 
Scientific Manpower Commission (1507 M Street, N.W., 
Washington 5, D.C.), and we will ask Selective Service 
headquarters to handle it.” 
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Dise diaphragm 


Model GB2 


Sold on ten days approval. 
Old microscopes accepted in trade. 


5868 Broadway 


STUDENT MICROSCOPES 


GENERAL BIOLOGY MODEL 

~<——This instrument has: 
A FULL fine adjustment 
All METAL coarse adjustment rack and pinion 
Plano-concave mirror 
STANDARD 16mm and 4 mm objectives 
Mirror specially mounted so it cannot fall out. 
Huyghenian ocular 10x 
Achromatic objectives: 16mm (10x) and 4 mm (44x) 


Price: $118.00 (we pay transportation) 
Less 10% on 5 or more 


ELEMENTARY BIOLOGY MODEL 
This instrument equipped: 
Same as above but without fine adjustment. 
By using large buttons we have retarded 
the coarse adjustment action to insure 
easy focusing without a fine adjustment. 
Price: $97.50 Less 10% on 5 or more 
NO INCREASE IN PRICE. 


THE GRAF-APSCO COMPANY 


GRAF 


Chicago 40, Ill. 


VAN EVERA .. . from page 126 


atom, molecule, ion, solution, and the difference 
between a compound and a mixture, if anything we 
say about physical science is to have any real 
meaning. Anyone who has read any of the writings 
of the alchemists must be impressed with the con- 
fused terms they used. Their statements and 
definitions were not clear (whatever the reason). 
It was because of this confused writing and poor 
definitions that so many alchemists failed to under- 
stand each other. 

Our definition of the word compound, for example, 
must be so clear that it excludes at the same time 
‘both elements and mixtures. Thus, if we have de- 
fined a substance as being a kind of matter, the 
properties of which are fixed and whose composition 
from sample to sample does not vary, and if we 
define an element as being a substance whose atoms 
have the same atomic number, then we can very 
easily define a compound as being a substance con- 
taining atoms having two different atomic numbers. 

Note in this definition of the word compound 
that we are presupposing a knowledge of two other 
definitions, that of atomic number and that of the 
term substance. In this definition of the word com- 
pound, I say that it is a substance, which auto- 
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matically means that its composition does not vary 
from sample to sample. If I say that it has atoms 
of more than one atomic number, that means that 
there are at least two different kinds of atoms in 
it. No upper limit is set because no upper limit 
is known other than the number of kinds of atoms. 
If a student does not have clearly in his mind the 
difference between an atom and a molecule, or 
between a compound and a mixture, he is never 
going to get anywhere in chemistry. 

Once we have given these fundamental definitions, 
we must be true to them in our subsequent teach- 
ing. Moreover, if as we go along in our teach- 
ing, we find that our concepts so change that one 
of our original definitions is no longer acceptable, 
then we must very carefully, with an eye to the 
student, change that definition. This means that 
we must explain why we originally gave him a 
definition which proved to be inadequate. One can 
always point out how the new definition expands or 
otherwise changes the original one, and so use this 
change as a teaching tool to demonstrate the growth 
of science and how concepts change as our total 
knowledge increases. 

Just recently I was reading a new textbook that 
had many very admirable qualities about it. One 
of the things about it that I do not like and which 
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CHEMISTRY CREATES A NEW WORLD 


by Bernard Jaffe 
Introduction by Glenn T. Seaborg 


“Bernard Jaffe is well-known for his 
elementary chemistry texts, several of 
which have had wide circulation in 
secondary schools of this country. His 
present work is designed for a broader 
distribution .... It is interesting and 
easy to read and manages to get across 
many .. . chemical concepts in an out- 
standingly clear manner. 


“The first three chapters present the 
basic facts, history, and theories of 
chemistry which are minimal for the 
understanding of modern developments. 


The eight chapters which follow outline 
the contribution of creative chemical 
technology to the material progress of 
our age. 


“Included are accounts of the applica- 
tions of chemistry in medicine, food 
production, and metallurgy; in the pro- 
duction of synthetic gasoline, rubber, 
and fibers; and in the release of atomic 
energy. —Science Magazine 


For ages 12 and up $4.50 321 pages. 
31 illustrations by Ava Morgan 


THOMAS Y. CROWELL COMPANY 
Established 1834 ¢ 432 Fourth Avenue, New York 16, N. Y. 


VISUALIZING CONSTRUCTIVE USE OF ATOMIC POWER . . 


Here is a chart which beautifully supplements 


the original set of four that is already in wide use 


throughout the country. Fifth in a series of six, 

this chart is identified with our catalog number TNATS. 
The entire group of six can be obtained as a set 

or as individual selections, and in various styles 

of mounting. Size and coloring provide good 

carrying power in the classroom, for excellent visibility. 
For full information and prices on the atomic theory 
charts, ask for Circular S30. 
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COMPANY 


5245 RAVENSWOOD AVENUE 


CHICAGO 40 
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History Museum lantern slides. 


New—Kodachrome Lantern Slides 
of Famous Museum Exhibits 


We are gratified that the Chicago Natural History Museum (for- 
merly the Field Museum of Natural History) has named the General 
Biological Supply House its exclusive distributor of their colored 
slides. Included are 2 x 2-inch color transparencies of the animal 
kingdom series, naturalistic habitat groups of mammals, reconstruc- 
tions of prehistoric life and dioramas of fossil invertebrates. 


Write for the new 12-page illustrated list of Chicago Natural | 


GENERAL BIOLOGICAL SUPPLY HousE 


8200 South Hoyne Avenue, Chicago 20, Illinois 
The Sign of the Turtox Pledges Absolute Satisfaction 


Incorporated 


will make me vote against its use is that after dis- 
cussing compounds very carefully and defining them 
as having a constant composition, the author sub- 
sequently in discussing the compounds of hydrogen 
listed as compounds those mixtures which hydrogen 
forms with the platinum metals. He calls these 
mixtures compounds and says that their composi- 
tion varies, which in my opinion is very poor science 
and even worse pedagogy. Our definitions must be 
clear and they must be used with utmost honesty. 

Not only must these fundamental definitions be 
true, not only must these fundamental definitions be 
succinct and carefully thought out, not only must 
they be used consistently throughout the course of 
instruction, but ideally they should always repre- 
sent the latest thinking. A few paragraphs back, 
I defined an element as being a substance all of 
whose atoms have the same atomic number. When 
I had my first introduction to chemistry in 1919, 
we defined an element as being a kind of matter, all 
of whose atoms were exactly alike. Isotopes had 
not been discovered at that time. Henry Moseley 
had done his pioneering work on atomic numbers 
only five years before and so it was discussed, if at 
all, only in graduate courses. 

Our concept of an element in those days was much 
different than it is now. That freshman textbook 
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of mine had in it not a single word about atomic 
structure. Even in the discussion of atoms there 
was no indication that an atom had any structure, 
and I came out of that course with a distinct feeling 
that an atom of copper was copper all the way 
through. Many students and some adults complain 
because definitions must be changed. I have had 
parents complain to me bitterly that the definitions 
I was giving their youngsters in general chemistry 
were different from the ones that they had had. 

Changes of this nature must take place in any 
living, growing science. There probably have been 
no changes in Latin grammar in the last 1000 years, 
which is why it is called a dead language. Chem- 
istry, fortunately, is not a dead science, and as it 
grows our concepts must change. Here, again, we 
must be careful to remember that it is only the con- 
cepts that change, not the facts. Copper sulfate 
was doubtless blue in the days of ancient Egypt and 
it is blue today. The Egyptians had no concept 
that it was composed of ions, and, indeed, neither 
did a chemist of 1850. So while we define our con- 
cepts as accurately as possible, we must always 
realize and make our students realize that these are 
the concepts of the moment, historically speaking, 
and that they will certainly be changed as research 
turns up more facts. 
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A good set of fundamental definitions will help 
the student to an understanding of how concepts 
develop. For example, let us discuss the definition 
of the meter. There is only one proper definition 
of the meter at present and it is: The meter is 
a length equal to the distance between two particular 
marks on a platinum iridium bar which is kept at the 
International Bureau of Standards in Sevres, 
France. Just that. The difference between two 
scratches on a bar. But that alone will not satisfy. 
The teacher then must explain how the distance 
between those two lines was first determined, and 
show how we need in any unit of measurement some 
standard by which we can compare our everyday 
working tools. Since it is inconvenient for the 
individual scientist to compare his meter stick with 
the earth’s quadrant, of which the meter is sup- 
posed to be the ten-millionth part, it was necessary 
that scientists do the job once and for all, and the 
bar with the scratches on it is the result. 

One can also point out that scientists are attempt- 
ing to define the meter in terms of some other easily 
reproduced quantity which does not vary—such 
as the wave length of the red line emitted by cad- 
mium in the hope that a means may be found to 
more easily reproduce an accurate meter in one’s own 


laboratory. This will be a scientific advance, indeed. 

The task of teaching chemistry is not an easy one. 
Our students come to us accustomed to generalities 
and “the broad view;” as teachers of chemistry we 
have to make them like the specific and the detailed 
view. This involves changing their way of thinking 
in a radical fashion. One way of doing this is to 
require careful definition of all terms from the be- 
ginning. This is not easy, for even the young people 
do not find it easy to change their habits of thought. 
But they can be shown that there is beauty in 
precision, satisfaction in the conquest of a new 
method of approach, and truth in detail. 


EARTHQUAKES 
AND VOLCANOES 


1% reels, elementary-jr. high film 


FILM ASSOCIATES ra" 
OF CALIFORNIA 


10521 SANTA MONICA BLVD. LOS ANGELES 25, CALIF. 


Here is today’s most COLORFUL and OUTSTANDING text 


and here also are three other popular high-school 


‘Chemistry 


AND YOU Study Guide 
and Manual 
with tests 


> 


For use with 
any text 
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books from our chemistry family. 


Review Book 
or short text 
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KEWAUNEE MANUFACTURING CO. 
5122 S. Center St., Adrian, Mich. 


L 
OD EDUCATIONA 
VABORATORY FURNITURE 


Not just a catalog, but a tremendous- 
ly helpful laboratory planning aid 
showing actual installations and a 
complete line of functionally-de- 
signed, craftsman-built educational 
furniture. Perimeter tables, instruc- 
tors’ desks, student tables, fume 
hoods, laboratory sinks, special pur- 
pose units, fixtures and accessories. 


— 
Tecumient 


Kewaunee 
| Catalog of ey i 


And it’s profusely illustrated and 
packed with specifications, detailed 
descriptions of every unit, and other 
helpful data. Send now for your 
FREE copy of KEWAUNEE- 
TECHNICAL’s new catalog. In it, 
you'll find the equipment you need 
to make your lab efficient and stim- 
ulating. Ask for Section 5-1958. 


Statesville, N. C. 


REPRESENTATIVES IN PRINCIPAL CITIES 
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TECHNICAL FURNITURE, Inc. 
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LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 


See the Stars, Moon, Planets Close Up! 


3” ASTRONOMICAL REFLECTING TELESCOPE 


(Famous Mt. Palomar type) 
60 to 160 Power—An Unusual Buy! 


Assembled and ready to Use! You'll see the 
Rings of Saturn, the fascinating planet Mars, 
huge craters on the moon. Aluminized and 
overcoated 3” diameter high-speed f/10 mirror. 
Telescope comes equipped with a 60X eyepiece 
and a mounted Barlow Lens, giving you 60 to 
160 power. Optical Finder Telescope included 
Sturdy, hardwood, portable tripod. Free with 
scope: Valuable STAR CHART and 272 page 
“‘Astronomy Book.’’ 


(Shipping Wt. 10 Ibs.) 


Order by Stock No 


$29.50 f.o.b. 
Barrington, N. J. 


Send Check or M.O.—Satisfaction Guaranteed 


FINE, AMERICAN-MADE INSTRUMENT AT OVER 50% SAVING 


STEREO 
MICROSCOPE 


Up to 3” Working Distance—Erect 
Image—Wide 3 Dimensional Field 


Ideal for classroom or home use; for inspections 
examinations, counting, checking, assembling 
dissecting 2 sets of objectives on rotating 
turret. Standard pair of wide field 10X Kellner 
Eyepieces give you 23 power and 40 power 
Additional eyepieces available for greater or 
lesser magnification Helical rack and pinion 
focusing Interpupillary distance adjustable 
American made! 10 DAY FREE TRIAL 

complete satisfaction or your money back. 


Full Price—$99.50 f.o.b. 
Barrington, N. J. 


Order Stock No. 85.056-AC 


(Shipping weight 1! Ibs.) Send Check or M.O. 


BUILD A SOLAR ENERGY FURNACE 

Wonderful Geophysical Year School Project 
Build your own Solar Furnace for experimentation— 
many practical uses. It's easy—inexpensive. Use your 
scrap wood. We furnish instruction booklet. This sun 
powered furnace will generate terrific heat—2000° to 
3000°. Fuses enamel to metal. Sets paper aflame in 
seconds. Use our Fresnel Lens—14%” diameter. .f.1. 14”. 


Stock No. 70,130-AC ... Fresnel Lens....$6.00 Postpaid 
Order by Stock No.—Send Check or M.0.—Satisfaction Guaranteed ! 


New! 2 in 1 Combination! Pocket-Size 
50 POWER MICROSCOPE and 10 POWER TELESCOPE 


Useful Telescope and Microscope combined in one amazing, 
precision instrument. Imported! No larger than a fountain 
pen Telescope is 10 Power Microscope magnifies 50 


Times Sharp focus at any range. Handy for sports, 
looking at small objects, just plain snooping 


Send Check or M.O. Satisfaction Guaranteed! 


FREE CATALOG -AC 


Yours for the asking 


America’s No. 1 
hobbyists 


source of supply for experimenters, 
Complete line of Astronomical Telescope parts 
and assembled Telescopes Also huge selection of lenses, 
prisms, war surplus optical instruments, parts and acces- 
sories Telescopes, microscopes, 


satellite scopes, binocu- 


lars, infrared sniperscopes, etc. Request Catalog—AC. 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 


McKIBBEN 


freeing the teacher to spend more time with students. 

An area in which we may be able to learn from 
British science teaching is in the type of laboratory 
activity provided. In the United States, there is 
general agreement that an understanding of im- 
portant principles of science such as “All organ- 
isms depend directly or indirectly upon the sun 
for their food’ and “Energy cannot be created or 
destroyed, but merely changed from one form 
to another” is a major objective of science educa- 
tion. Some laboratory activities are obviously of 
greater value than others in teaching these prin- 
ciples. British textbooks and laboratory manuals 
contain a wealth of ingenious experiments not 
found in similar American sources. We might do 
well to look into these British sources and evaluate 
them for our own use. 


from page 139 


Course Organization and Content 


In grammar and public schools large enough to 
have more than one class per form in a subject there 
was usually an examination course and one or more 
of a practical, less academic nature for those not 
preparing for the G.C.E. in that field. The content 
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of the examination courses is obviously set by the 
examinations; of the others, less by the restrictions 
of the particular science than by what is thought 
to be useful to the student. These “streams,” as 
they are called, offer the same psychological ad- 
vantages and disadvantages as homogenous group- 
ing arrangements in this country. 

The schedules of the science courses in the 
schools visited varied considerably with regard to 
the level at which the subject was begun and to’ 
the number of classes per week. In a majority of 
these schools biology was started in the first form 
and chemistry and physics as such in the third 
form. Frequently there were courses in general 
science in the lower forms. If a student planned to 
take the G.C.E. examinations in a specific field, 
he would continue to take this subject through the 
sixth form, otherwise he would drop it in favor of 
other subjects. The number of class periods per 
week in a science invariably increased from one or 
two in the lower forms to as many as ten in the 
upper forms. 

There are certain psychological advantages in 
the British type of schedule. If a science is offered 
in several forms, certain concepts may be taught at 
more appropriate age levels than they are in our 
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geared to the times! 


In a world in which science plays an ever-increasing part, teachers 
need a new form of teaching belo to present the science story. 
Recently we brought out four sparkling, definitive new WARP’S 
REVIEW-WORKBOOKS to fill this need. ese books enable Science 
teachers to fix the facts in a way that will make Science a living, 
moving, memorable thing to your pupils. 
The series begins with a REVIEW-WORKBOOK for Grade 5—'’Science 
Friends About Us.’ ‘The Marvels of Science’ for Grade 6 carries on 
to “Exploring with the Scientist’ for Grade 7. The final number of 
series is for Grade 8. It is titled “Science Changes Our World.” 
FREE CATALOGUE DESCRIBES THE SERIES 


y for big, new FREE catalogue, cuniiing these and the 
WARP’S REV VIEW- WORKBOOKS. Do not delay. 


WARP PUBLISHING COMPANY 
MINDEN * NEBRASKA 


high schools or their understanding may be extended 
over a period of several vears with the increasing 
maturity of the student. With biology, chemistry, 
and physics as such being taught at lower levels 
than in the United States, two or more sciences may 
be studied concurrently over a period of years. 
This makes possible greater transfer from one 
science to another. 

There are signs in the United States that our 
science courses for average and above average stu- 
dents are becoming more academic than they have 
been since the early part of the century. This may 
be seen in the new accelerated science courses 
being developed in increasing numbers in secondary 
schools participating in the school and college pro- 
gram for admission with advanced standing. It 
may also be seen in the appearance of more and 
more subject-matter centered textbooks and in their 
increasing popularity among teachers in both the 
physical and biological sciences. 

With the increasing interest in Great Britain 
in the scientific method on one hand and on the 
other hand the greater emphasis in the United 
States on factual information, there is evidence 
that our two countries, whether consciously or un- 
consciously, are coming into closer agreement about 
the training of scientists. 


No. 736-ST-20 20” 


Astronomy Study Aids 


No. 736 Celestial-Terrestrial Globe consists of an outside celestial globe 
in which is mounted a brightly-colored terrestrial globe. 
names of stars and constellations and 
Terrestrial globe has names of countries and oceans and is mounted on 
a rotating axis. 


Star globe has 
contains a unique sun pointer. 


Device may be used to demonstrate many earth-sky-sun 


relationships and to simplify basic concepts in astronomy and geography. 


No, 736-ST-12 


12” Celestial Globe with 6” Terrestrial Globe 
in cradle base. 


mounted 


$42.50 


Celestial Globe and 6” 
in tripod base. 


Terrestrial Globe mounted 


$106.25 


No. 708 Trippensee Planetarium shows the relative position and motion 


of the Sun, Earth, Moon, and planet Venus. 
> tion of the earth, the annua! revolution around the Sun, day and night, 
change of seasons, and the mechanics of eclipses. 
with chain drive gears. 


operated. 
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194 Nassau St. 


Simplifies teaching the rota- 


Constructed of brass 
Arm length is 1612”, overall height 16”. Hand 
$96.50 


Science Associates 


Instruments /Weather 


Astronomy/Teaching Aids 
Write for full catalog 


P.O. Box 216 Princeton, N. J. 
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MODERNIZE 


ATOMOTRON 


Miniature 
high-voltage 
generator. 


See and learn the wonders of Nuclear Physics 
and Electricity with miniature high-voltage gen- 
erator. Make artificial lightning . . . pith balls 
defy gravity, propellers turn at a distance. Only 
6” high. Produces 75,000 volts on a 2-inch diam- 
eter sphere, yet is absolutely safe for the 
youngest child. Comes complete with Smog 
Contro! Unit. Field Reaction Rotor, Plastic- 
encased Pith Ball, Paper Strand Cluster, Elec- 
tric Wind Unit, Neon Light Wand and Iilus- 
trated Experiment Manual. Atomotron, battery 
operated, $9.95. Atomotron, A.C. motor, ac- 
cepted by UL, $19.95. Atomotron, kit form, 
AC motor, $14.95. Shipping wt., 4 Ibs. 


THE RAY-ACTOR 


First Model Nuclear Reactor 


A working replica of the famous Aquarium Re- 
actor with a genuine analog computer which 
automatically solves the pile kinetic equations. 
Neutron flux is read directly on the microam- 
meter. 2'/, decade range. Blue light in tank 
represents Cerenkov radiation. Control rod 
regulates reaction, safety rod ‘‘scrams'' it when 
it reaches too high a level. 127-page Syllabus, 
Experiment Manual! included, AC oper- 
ated. Price $345, shipping wt. 18 ibs. 


3-IN-1 ELECTROMAGNET 


Holds 100 Ibs. 
on one flashlight 
battery. 

Insert AC coil 
and aluminum 
sleeve rises one 
foot above core. 


Lamp illustrates 
transformer 
action. 


Dramatic low-cost way of learning and demon- 
strating the fundamentals of electromagnetism. 
Comes complete with precision-machined and 
ground magnet core and keeper, AC and DC 
coils, ferromagnetic tube, aluminum sleeve, line 
cord and switch, battery holder and manua! of 
7 fascinating experiments. Shipping wt. 3 Ibs., 
$14.95 


OPTICS KIT 


Here for the first time a complete portable 
optics laboratory to demonstrate every impor- 
tant aspect of physical and geometrical optics. 
Contains all the necessary components to make 
a telescope, spectroscope, microscope and 
polarizer-analyzer. Includes optical bench, con- 
cave and convex lenses, filters, diffraction grat- 
ing, prism, mirrors, Argon lamp, color top, 
phosphorescent and fluorescent pigments, as 
well as illustrated 42-page Experiment Manual. 
Designed by Scott Anderson, Ph.D. Shipping 
Wt. 6 Ibs. Price, $39.95. 


T-2 TESLA COIL 


Operates at 150,000 
volts with complete 


safety! 


Here at last is a Tesla Coil at a reasonable 
price that will provide the most spectacular 
display imaginable. A beautiful array of sparks 
leaps continuously from the 4-inch sphere at the 
top of the secondary. Sparks up to 8 inches long 
can be safely produced from a pointed meta! 
object held in the hand. Negligible radio inter- 
ference. Neon wand, electric whirl, incandescent 
3 watt light with holder free with order. Com- 
plete with experiment manual, $189.50, ship- 
ping wt. 12 Ibs 


RAY MASTER 
CLOUD CHAMBER 


See Cosmic, Alpha, Beta Rays 


Now in use in more than 1500 leading schools 
and colleaes. Ideal for nuclear physics experi- 
ments at home. 


Unconditionally guaranteed to register all 
tracks continuously. Fused silver electrodes. 
Optical-grade cover glass permits overhead 
viewing and photography. Comes complete 
with Alpha and Beta sources, clearing field 
battery, manual of experiments, nuclear physics 
syllabus. Only dry ice and alcoho! must be pro- 
cured locally. Raymaster complete with litera- 
ture, $32.50. Raymaster without clearing field, 
battery and electrodes, shipping wt. 4 ibs., $16. 


‘ Pulsed Neutron Generator $22,500 
also available for nuclear — Multiple Scattering Microscope 4 500 
16 Sq. Ft. Diffusion Cloud Chamber 7,000 
physics research: Propane Bubble Chamber 650 
Ultrasonics Demonstrator 

A oo ATOMIC LABORATORIES Inc. 


3086 CLAREMONT 


BERKELEY 5, CALIFORNIA 


YOUR PHYSICS LABORATORY! 


M-3 INTERFEROMETER 


New Michelson-type Interferometer measures 
wave length of light to within 0.2% accuracy 
Optics flat to \/, wave length over their entire 
surface. Vacuum-coated mirrors. Ball-bearing 
mounted carriage rides on lapped and pol- 
ished glass ways. Complete with experiment 
manual, $199.95, shipping wt. 12 Ibs. Mercury 
Light Source with order, $10.00, separately 
$20.00, shipping wt. 3 Ibs. 


GLASSBLOWER’S SET 


Complete with 2!-lesson glassblowing course by 
Morley Corbett, Instructor of Student Glass- 
blowing, Physics Dept., University of Calif., 
Berkeley. 


Here is a comprehensive training program in 
Scientific Glassblowing organized into 2! one- 
hour lessons with all the necessary tools, ap- 
paratus, equipment (except fuel) and glass sup- 
plied in a handsome wooden chest. Now schools 
and colleges may train students for one of 
America's highest-paid vocations, without en- 
gaging the expensive services of a professional 
glassblower. Set with course $149.50, shipping 
wt. 52 Ibs. Course alone, $4.50 postpaid. 


THE RAYOTRON 


First Low-Cost 
High Voltoge 
Generator and 
Particle 


Accelerator 


Generator with beam tube removed produces 
V2 million volts, lé-inch sparks for high-voltage 
experiments. With beam tube inserted, Rayo- 
tron produces diffuse high-energy X-ray beam 
for all basic X-ray experiments. Height 2!/, ft. 
Comes with manual! of 8 fascinating experiments 
and newly published Accelerator Syilebus Ray- 
otron, complete with beam tube, $295; Gen- 
erator alone, $195. Smal! fluoroscopic screen 
and X-ray film, $20. Optional instrumentation, 
$30.00. Shipping wt., 27 Ibs. 


write for brochure on any product. 
sl! prices f.o.b. Berkeley 


Calif., add 4% sales tax. 


the only company specializing in 
the development of new scientific 
laboratory apparatus for schools 
and colleges. 
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New 1958 Edition of a modern physics text emphasizing latest 
advances to meet today’s urgent science needs— 


PHYSICS FOR OUR TIMES 


1958 Edition 
By Marburger and Hoffman 


This modern physics text, brought completely up to date, 
presents the revolutionary advances in physics that have taken 
place during recent months. It contains newest information 


on such up-to-the-minute topics as: 


* nuclear power plants 

® guided missiles 

® artificial satellites 

¢ high-fidelity sound reproduction 
nuclear batteries 

© jet stream 


® electronics in everyday living 


The new 1958 Edition also provides 20 sidelights dealing 
with 26 topics of outstanding importance today, an 8-page 
transvision—“A Nuclear Power Plant,” additional problems 
for gifted students, 20 numerical tables, and a glossary of 


465 physical terms used in the text. 


Write for detailed information on this new, up-to-the-minute textbook 


McGRAW-HILL BOOK COMPANY 


New York 36 Chicago 30 Dallas 2 San Francisco 4 
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HOLLMEYER . . . from page 129 


The automobiles we have today are the result of 
change, a desire on the part of someone to make a 
change who believed a change would be an im- 
provement and was willing to do those things 
which were necessary to complete the change. 
Obviously this meant convincing others (altering 
ideas, attitudes, prejudices, etc.) that the change 
was worthwhile; that appropriations were needed 
for new buildings and equipment; that certain 
actions were necessary such as the discarding of 
buildings and equipment which would no longer 
be usable and increasing or decreasing the number 
of people employed and adjusting their working 
hours. The science programs of the 20’s, the 30’s, 
and the 40’s are no more acceptable in 1958 than 
some of the automobiles of those days. 

Are the criticisms of the science program justi- 
fied? Are these criticisms “signal lights’ which 
should be of some concern to teachers, administra- 
tors, board members, and parents? Might there 
be something lacking in our science program? Who 
were the scientists comparable to Pasteur or Koch 
that our American educational program produced 
in the 19th century? Who will be America’s great 
scientists of the 20th century? 

Why is continuous change necessary in our 
science program? If we can believe that our edu- 
cational program should help children develop into 
worthy members of our society, then it follows or 
at least is implied that the program should be 
geared or planned to meet this objective, and those 
who have the responsibility for planning the pro- 
gram should have an understanding of and be 
familiar with the many facets of our society. One 
of the decisions which the planners must make is 
how valuable or important science experiences are 
in the lives of people; another is how to give them 
sufficient emphasis in the educational program. 
There are people who believe that science experi- 
ences serve two purposes: (1) Worthwhile experi- 
ences in this area help children understand and use 
wisely the achievements of scientists, engineers, and 
technicians. (2) Such experiences will help keep 
our society in the forefront in scientific and tech- 
nological developments by training an adequate 
number of scientists, engineers, and technicians. 

Continued changes in our society call for changes 
in our educational program if we are to meet the 
objectives mentioned above. With the rapid scien- 
tific developments during the past few years in 
communication, transportation, and power, it fol- 
lows that there need to be changes in our science 
program if our young people are to know and under- 
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teach ELECTRICITY 
and ELECTRONICS 
easily, more effectively 


with 


INSTRUCTION EQUIPMENT 


Crow equipment permits teachers without 
comprehensive technical training to cover 
Basic Electricity through Advanced Elec- 
tronics. Shows abstract principles in action, 
makes electricity an exciting adventure in 
learning. Priced within the budget of every 
school. Write for bulletin giving full details. 


Box 336M 


UNIVERSAL 
SCIENTIFIC 


Vincen nes, 


COMPANY, Inc. Indiana 


stand these new developments and how they will 
affect their living. How old does a child need to 
be before he can recognize the pleasure in riding in 
an automobile or an airplane? How old does he 
need to be before he can understand that television 
is an improvement over radio? How old does he 
need to be before he is interested in space ships? 

Mike at 20 months of age is interested in turning 
on and off the electric fan, adjusting the television, 
pulling out the dresser drawers to see what is inside. 
When will he be old enough to develop an interest 
in science? To find information about science which- 
will help him to live more satisfactorily? To use 
his power of observation to gain further knowledge? 
When Mike reaches the age of 21, will he buy 
transportation to and from the moon? Will he 
while there buy or lease property and erect a 
motel and filling station? These are challenges to 
our professional educators. 

If you are a parent, teacher, or administrator in- 
terested in the welfare of children, I suggest that 
you accept the challenge and “look and see” if 
there is not something about your present science 
program which can be improved; and then con- 
tribute your efforts in making the improvement. 
Science can be interesting, exciting, and thrilling 
to the imagination, but only as interesting, exciting 
and thrilling as the people who are responsible for 
the program wish to make it. 
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SCIENCE FOR THE ELEMENTARY SCHOOL TEACHER. 


Gerald S. 
Craig. 894p. $6.75. Ginn and Company, Boston. New 


edition, 1958. 


Gerald Craig might well be honored by the title “Grand- 
father of Elementary School Science” after being known as 
the “Father” for many years. He has seen his concept of 
science grow and mature until now the entire nation is aware 
of it and clamoring for it in the earliest years of children’s 
education. 

In a full rich life Dr. Craig has taught students, teachers, 
and teachers of teachers what good science education for the 
young child should be. It is good to see that he remains 
active in person and in writing though he has now reached 
the Professor Emeritus status when many men would sit 
back and rest on their laurels. 

The original edition of Science for the Elementary 
School Teacher appeared about 20 years ago and became a 
bible in its field for classroom teachers. For years it was the 
only professional book of its kind until a generation of 
educators finally grew up and produced others which were 
rooted in the soil prepared by Craig. It was a source of 
sincere regret to many to see the famous Craig book grow 
older and older even though its contents remained as sound 
as ever. 

Now the new edition appears as a culmination of a life- 
time of work in a field which promises to attain stature equal 
to all the other curriculum areas essential in the general 
education of young people. There are few teachers any- 
where who question any longer that science belongs in the 
elementary school curriculum from kindergarten upward. 
But there are still thousands of teachers who fear to teach 
it. We still have not reached the time when all teachers 
are properly prepared for this essential responsibility. 
Neither do all administrators know enough about it to offer 
enlightened leadership. 

Science for the Elementary School Teacher is the answer 
to all these and for all others who want a book which inter- 
prets purpose and then offers solid, practical content and 
methods for putting science purposes into practice. The 
book is organized into five sections. The first, Science and 
the Elementary School, places the subject in its proper set- 
ting as an essential part of child education in our American 
democracy. The next three parts comprise the bulk of the 
book and consist of comprehensive yet concise content in all 
the science subject areas needed in the elementary school. 
Factual information and suggestions for guiding children’s 
experiences are offered for the full range of content needed 
to understand THE EARTH, UNIVERSE, LIFE ON 
EARTH, and ENERGY OF THE UNIVERSE. Basic 
concepts are presented in bold type. 

Factual data needed for understanding the concept follows. 
Experiences to make the learning meaningful follow this. 
Together the trio make up complete packages for scores of 
essential understandings which the elementary school child 
needs to develop. All this is developed in a manner which 
helps to avoid mere, unapplied memorization of facts. 
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Obviously no single book can be really complete. Yet 
this book with nearly 900 pages comes as close as one 
volume could. This reviewer regrets that so little is done 
with the currently fascinating topic of space travel. Astron- 
omy needs to be space travel-centered these days yet only 
two illustrations suggest this, one of the solar system with 
space travel times indicated; another of the layers of the 
atmosphere showing a satellite in the ionosphere. There is 
no text explanation. But, as has been said, no book can 
have everything. 

The last part of the book deals with scope, continuity, 
and evaluation of science. Craig presents the scope and 
sequence for a kindergarten through eighth-grade science 
program year by year coupled with a warning for caution 
in the way teachers use such a classification. In the light 
of present lack of agreement nationally and even locally on 
the matter of content placement, Craig’s list deserves careful 
study. Its use must be governed by the basic values he 
stresses throughout the book. 

A very complete, up-to-date bibliography at the end of 
the book serves as a valuable guide for more intensive 
reading keyed to each of the topics presented. 

This book deserves to be on the desk of every elementary 
school teacher. A Glencoe associate after looking through 
it for an hour commented, “This appears to me as one of 
the best teacher references for both information and tech- 
nique. Best of all it offers encouragement to teach science 
because the teacher can understand it.” 


JOHN STERNIG 
Assistant Superintendent 
Glencoe, Illinois, Public Schools 


Tue Wuy or Puysics Proptems. Fred B. Eiseman, Jr. 
455p. $5. Fred B. Eiseman, Jr., John Burroughs School, 
755 South Price Road, St. Louis 24, Missouri. 1957. 


Offset-type publication, with diagrams and charts, de- 
veloped by the author, chairman of his school’s science de- 
partment, for use as a supplement to the regular’ text in his 
own teaching. Its comprehensive, detailed facts, formulas, 
explanations, and problems and solutions—all designed to 
bring understanding of why physics problems are solved as 
they are—make the book virtually a text in itself. Hard- 
cover book, published by the author, available only from 
him at address above. 


GALILEO AND THE Macic NUMBERS. 


$3.50. 


Sidney Rosen. 
Little, Brown and Company, Boston. 1958. 


212p. 


The life of the great pioneer scientist—his brilliant work, 
his friends, the persecution he suffered for his revolutionary 
researches and concepts—told skillfully and colorfully in 
narrative style. Written for a youthful audience, the book 
should fascinate as well as impart valuable historical knowl- 
edge to young science students. Effective literary medium 
for explaining why scientists so long fought upstream. 
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Course 


One-year course in Biology for 
Course 


the physical sciences nonacademic students 


rat .--- because of their overall teachability and their effectiveness in helping 
the beginner to grasp real science. Holt science textbooks are built 

to exacting standards. Editors and authors hold to the philosophy that a 
science textbook should teach science not just talk about science. The 
method is straightforward and direct. The ideal is maximum clarity of 
development to motivate and help more students to progress further 

— each to his greatest capacity. Holt science textbooks are developed and 
perfected in the classroom by teacher-authors. Complete set of correlating 
materials for each book, including TEACHER’S MANUAL, STUDENT WORKBOOK, 
TESTS, AND KEY TO TESTS. 


HENRY HOLT AND COMPANY 


383 Madison Avenue, New York 7 bn 
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THE LADYBIRD STORY. 
ling Pictures, 1056 South Robertson Blvd., Los Angeles 35, 
Calif. 


11 min. 1957. Color. Pat Dow- 


Recommendation: Upper elementary, junior high school 
general science, and high school biology areas. 

Content: Shows the cottony-cushion scale, its anatomy, 
habits, and damage done by it particularly to fruit trees. 
The serious condition existing in the citrus groves is 
clearly pointed out, as is the work of Albert Koebele in 
discovering and importing the ladybird beetle from Aus- 
tralia to control the scale. The method of attack on the 
scale and the ladybird’s life cycle are very well presented. 
The film vividly and effectively explains the value of the 
ladybird beetle to man. 

Evaluation: Photography and commentary very well done. 
The film presents valuable, factual information in a most 
pleasing way. The film guide is helpful. 


° 


MEIOSIS. 10 min. Color. International Film Bureau, 57 
East Jackson Blvd., Chicago 4, Ill. 


R : Senior high school advanced biology and 
college biology and genetics areas. 

Content: Deals with the first two chromosome divisions 
in the process of gamete formation. Shows all stages by 
diagrammatic means. Formation of chromosomes is fol- 
lowed by the first and second divisions, then crossing over 
and formation of chromatids. The migration of chromo- 
somes to opposite poles of the cells is followed by migration 
of chromatids to new poles of the daughter cells. The end 
result is the formation of four haploid daughter cells from 
the original mother cell. 

Evaluation: Very factual in nature, the film is well or- 
ganized but rapid in pace. Obviously it is designed for able 
students. An Australian film, it may present some diffi- 
culty because of the accent of the commentator. A second 
showing is recommended for this highly informative film. 


EARTHWORMS. 11 min. 1957. Color. Pat Dowling Pictures, 
1056 South Robertson Blvd., Los Angeles 35, Calif. 

Rec dation: Intermediate science, junior and senior 
high school general science and biology areas. 

Content: Contains a wealth of valuable, little known in- 
formation about a little known animal. The film shows 
how earthworms eat, “hear,” tunnel, and live. The simple 
digestive tract is nicely explained. It is pointed out that 
the earthworm is only one—but an important one—of a 
number of factors involved in soil improvement. 

Evaluation: Very good photography and sound. Color 
adds a great deal to the presentation. While aimed at 
upper elementary levels, the film contains much of interest 
to more advanced students. Guide is included. 


MORE GOOD NEWS FOR CHEMISTRY TEACHERS 


Second Group of Stimulating and Unusual Experiments (not exercises) now available— 
A part of the Chemical Industry's progressive AID-TO-EDUCATION PROGRAM. 


Join the more than 6,000 teachers already participating, and enliven the laboratory work 


of your high school students. 


1625 Eye Street, N. W. 


NEW EXPERIMENTS AVAILABLE (Group 2) a 


Strength of Sodium Hypochlorite Solution @ A Study of Catalysis @ Oxidation and Reduction @ Rubber @ Corrosion of Iron @ Rate 
of Reaction as Determined by Strong and Weak Electrolytes @ Finding Molecular Weights @ Reaction between Zinc and Nitric Acid 


“OPEN-ENDED” EXPERIMENTS (Not Exercises) 


Designed to make laboratory experiences more fruitful, especially for able students . 
Here’s an opportunity to guide students in working as scientists on experiments tied into 


real-life situations . . . 


Those who complete the 30 experiments scheduled in the series will enjoy a stirring 
adventure in education . . . 
Materials used in carrying out the experiments are commonly found in the high school 


laboratory ... 


Prepared by carefully selected chemistry teachers after consultation with leading science 


educators. 


Pilot-tested, under expert supervision, in various types of the nation’s schools. 


FREE: Each institution may obtain, for each experiment: 30 Student Guides, 1 Teacher 
Information Sheet punched for note-book filing and later use. 


Order Forms for Group 1 and Group 2, or both (please specify) may be obtained from 


DR. WILLIAM E. CHACE, Director of Education, Manufacturing Chemists’ Association, Inc. 


Washington 6, D. C. 
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You Can Depend on the GENATRON 
@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in static electricity, but also for new and dramatic demonstrations that are not 
performable by any other means. It exemplifies a modern method of building 
up the tremendously high voltages required for atomic fission, for nuclear re- 
search, and for radiation therapy. 


ntirely self-exciting the GENATRON cracks into action at the snap of the 
switch—whose only function is that of starting the motor drive. No auxiliary 
charging method is employed. Hence, despite an output measured in hun- 
dreds of thousands of volts, no hazard is involved, for the operator or for the 
observers. 


An Output of 250,000 Volts—or More! 
THE CAMBOSCO GENATRON is designed to deliver, in normal operation, 


a discharge of the order of 250,000 volts. That figure, a conservative rating, 
is based on many trials conducted under average conditions. With ideal con- 
ditions, a potential difference of 400,000 volts has been achieved. 


Moder Design — Sturdy con- 

struction and 
ever-dependable performance  distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experience 
in electrostatic engineering, has abso- 
lutely nothing but purpose in common 
with the old-fashioned static machine! 


Unique Features of the 
CamboscO Genatron 


oeeneee Charges accumulate on, and dis- 

charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid. 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of the 
GENATRON which, with the exception 


4 t CHARGE- To the terminal, charges are 
of insulating members, is constructed CARRYING ee =. — 


development which has none of 
the shortcomings inherent in a belt with an 


The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) b 
a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which, inevitably, 
permits leakage of the very charge it 


is intended to carry, and thereby 
sharply limits the maximum output 
voltage. 


It is a distinguishing difference of the 


GENATRON that electrical charges, 
conveyed by a non-metallic material, 


are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 


overlap joint. 


High voltage demonstrations 

often require a ‘‘spark gap’ 
whose width can be varied without immobilizing 
either of the operator's hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a — range) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVING _ massive, cast metal base— 
MECHANISM where deep sockets are pro- 


vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Tost. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


The overall height of the 
GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are, 


respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 


CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. 


BRIGHTON STATION 


BOSTON, MASS. 


GENATRON, WITH MOTOR 
Operates on 110-volt A.C. or 110-volt D.C. 
Includes: Discharge Terminal, Lucite 

Insulating Cylinder, Latex C harge- Carry- 

ing Belt, Discharge Ball with Flexible 

Shaft, Accessory and Ground Jacks, Cast 

Metal Base with built-in Motor Drive, 

Connecting Cord, Plug Switch, and Oper- 

ating Instructions. 


No. 61-705 


DRIVE 


GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment item- 
ized under No. 61-705) built-in Rheostat, 
for demonstrations requiring less than 
maximum output. 


No. 61-708 


No. 61-710 Endless Belt. Of 


: ure latex. For 
replacement in No. 61-705 or 


0. 61-708 . $3.00 


April 1958 
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Dickinson Co. Com. H. S., Chapman, Kan.; Time Lapse 
Photography—An Integrating Tool for a School Science 
Program. David R. Ricards, Cabrillo Jr. H. S., Ventura, Cal.; 
Galileo Sets the Example—A Report of Problem-Solving 
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LABORATORY GLASSWARE 


OFF 
THE PRESS! 


The most 
complete 
labware 
catalog 
ever! 


350 Pages—8500 Pieces of PYREX® Borosilicate Lab Glassware 


New listing method and color-coding make 
Corning’s NEW Catalog even easier to use 


This newly published Corning Catalog of 
Pyrex brand Laboratory Glassware is the most 
complete, easiest-to-use book of its type ever 
printed. 

The idea originated with you—If you were one 
of the customers we contacted in our Catalog 
Preference Survey it’s likely your ideas are 
incorporated in Catalog LG-1l. Because you 
use it frequently it was only fair that you had 
a say in its organization and layout. 


Most complete line 
available any- 
where. Flasks, for ex- 


For fast finding—This catalog is set up diction- 
ary style and in six color-coded sections, each 
with its own color panels at the top and side 
of each page. There’s an extensive index and 
exhaustive cross-indexing, too, so you can find 
similar items and components quickly. 


Custom-Made Labware Section— The former 
Custom Apparatus Catalog joins our Standard 
Listings. This 143-page section lists the most 
demanded modifications of all types of ware. 
Included, also, are 13 pages of Micro Ware 
and 12 pages of Needle Valve Equipped Glass- 
ware listings. 


CORNING GLASS WORKS 
77-4 Crystal Street, Corning, New York 


ample, are listed in 
all six sections. 


No eyestrain: LG-1 


= j 

af. i lor-coded. Each 
v “=: ¢ pe sors a its own | have not as yet received my free copy of Corning l 
cy Catalog LG-1. Please send me one. 
 tlons. Just flip the | 
==" pages to find what | 
you need. Compony 
Clip the Coupon for Your i | 
Free Copy of LG-1, Corning’s | 
New Lab Glassware Catalog | City Zone........ 

L 


x: 
| 
> 
| 
| 
“ 
CORNING GLASS WORKS © CORNING, NEW YORK | ae 
| 
& 


plot and visualize 


electric lines of force... 


CENCO’ Electric Field 


Mapping Apparatus 


NEW from Cenco!—a convenient teach- 
ing aid for college physics instructors that 
graphically visualizes the equipotential 
lines of an electric field. Works equally well 
with either AC or DC sources and detectors. 
No liquids are required. Designed by Pro- 
fessor C. J. Overbeck, collaborator in Se- 
lective Experiments in Physics, this in- 
structive apparatus allows the student to 
map electric fields by plotting points, lines 
and surfaces of equipotential. 


With five different electrode plates, the 
student can study a variety of electric 
fields by actually plotting and drawing 
them on graph paper. The five plates in- 
clude a parallel plate capacitor, insulator 


and conductor within a field, two “‘points”’ 
within a field, ‘‘point’’ and plane, and the 
Faraday “Ice Pail’. The blank plate and 
design templates permit the instructor to 
make additional arrangements of elec- 
trodes. 


The complete apparatus consists of a 
field mapping board, U-shaped probe, 5 
electrode plates, one blank plate, two trans- 
parent plastic design templates, one copy 
of experiment ‘‘Electric Fields’, E12ab and 
an instruction sheet. 


Suggested accessory equipment: 


(a) for AC use—a 100 cycle Audio oscillator and 
head phones. 


(b) for DC use—a 6V battery and DC galvanometer. 


No. 79587 Cenco Electric Field Mapping Apparatus ...as described $54.00. 


The most complete line of 


CENTRAL SCIENTIFIC COMPANY 


eclentific ond General Offices and Factory—1718-0 Irving Park Road Chicago 13, IIinous 


eratery supplies in the world 


Branches and Warehouses—Mountainside, N. J. « Boston « Birmingham 

Central Scientific Co. of California—Santa Clara e Los Angeles 

Refinery Supply Company—Tulsa e Houston 

Central Scientific Co. of Canada, Ltd.—Toronto « Montreal « Vancouver « Ottawa 
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